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— VIEWS, N= WS AND INTERVIEWS Pinkertons apparently take very little A decision in one of the most NEWS FROM SOUTH AFRICA. 
me At Har'ord, Ct., on the new — the reports of successful burg- famous electrical cases that has come sestin siti tesa ac ied iden ald 
amissio’: line which brings a large ries by means of powerful currents. before a Connecticut court for ad- BEACHES NEW Yous. 
All, - t electric power into that 1" their report on the subject to the judication, was rendered by Judge 
tines we : . listant rea the elec. American Bankers’ Association they Wheeler, of the Superior Court, the Perhaps the principal topic of in- 
vn e vl company put an some 7: ‘‘There has never been asuccess- other day, by which the plaintiff is terest in the public press to-day is the 
—_ WB ninam wire feolave. A local ful burglary of a bank vaultorsafe by awarded $2,000 damages against the conflict now raging in Natal, in the ex- 
a eespaper puffed up with pride and use of electricity, and we feel safe in Naugatuck Electric Light Company. treme southeastern part of the African 
= enti said that this was exactly suring members that there is no Suit was brought to recover for in- Continent. Noone whoreads the news- 
™ the right ‘ing to do; it was in al} Becessity for alarm over what is juries sustained by Mrs. Parks, of papers can have failed to notice the 
Aun pects a :.odern and up-to-date con- claimed as the new power to commit Naugatuck, last Winter, by taking sparseness of the news that has been ar- 
metion, :nd one of the advantages burglaries. The use of electricity to hold of a bush in her yard, which had _riving lately. This has been largely due 
cry | a * to the fact that one of the two cables 
spare} of alumin.m wires was that they : eae : 
crease fait no inmcabelie. which are used to bring in intelligence 
we from the South African States has 
a 5 ee lately been out of order, and has only 
rts, y Electric::y 1s to be used in killing just been repaired and put in work- 
Fees. | gp isles. .\ dynamo is to be placed = ing condition. The course of a cable- 
small] fmawbaling -hip. A big reel of insu- gram from London to the scene of 
lited wire will be carried in a boat war is over a curiously complicated 
dence |g Phen a whale is sighted. One end of system of cables. Going first froma 
wa) | Bi the wire is. onnected with the dynamo, point in the southeast of England to 
= Bi indat the other end will be § hard ie ee Lisbon, the cable loops around to 
wae rubber sti ‘kk attached to a piece of Gibraltar. The alternative route is 
ENTS, metal twe y-four inches long and one offered via the French land lines to 
ASS, inch in ameter, sharpened at the AFRICA Marseilles, thence to Algiers, thence 
—— ui to » netrate the flesh of the by a land line to Bora, in Tunis, 
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whale. ‘Cie rubber and metal rod 
vill be us: as a harpoon is now used. 
When nea” the big fish, the harpooner 


villthrow the electric barb. When 
it strikes the whale, a current con- 
nection »ill be formed with the 
dynamo, ‘1e whale will get the full 
shock of ‘0,000 volts and will be dead 
inafracti n of a second. The Buffalo 
Courier “eserves the credit for the 
above wor. of the imagination. 





A firesian in Brooklyn, C. W. 
Travis, | s been entered upon the 
roll of he or of the Fire Department 
for merit: “ious services attended with 
great pers nal risk in cutting electric 
vires wh h were lying in the street 
during t!» progress of a fire a few 
days ago. One persou had already 
been kill! by coming in contact with 
the wires. when the tiremen cut them 
and removed them from the street. 
This is te first time that a fireman 
has ever received honors for such a 
service. 





The Pinkerton Detective Agency, 
of New York, has just finished an 
Investigation concerning the use of 
electricity by bank burglars, The 








Sxetcu Map or AFricA SHOWING CABLES OVER WHICH WAR NEws Is RECEIVED. 


melt steel has been known for many 
years, but it is impracticable to rob 
banks with it.” 





It is understood that three respon- 
sible companies and two syndicates 
intend to bid for the construction of 
the much-talked-of Rapid Transit 
Commissioners’ underground railway 
in New York city. These parties 
are said to be the New York Central 
Railroad, the Third Avenue Railroad 
Company, the Metropolitan Street 
Railway Company, a local syndicate, 
and a British syndicate. There is a 
possibility that two or three of the 
contestants may combine their forces. 


been charged with “loose electricity” 
from the company’s wires. The case 
occupied several days of trial. 





The Patent Office Gazelte, of 
November 21, is said to be the largest 
ever sent out, the drawings or illus- 
trations alone taking up 322 pages. 
The volume contains the record of 535 
patents, 59 of which were of one 
classification and issued to one 


assignee, all but four of the latter 
being granted to one applicant. These 
59 patents alone contain 1,593 claims. 
The work of printing the volume was 
so heavy that an extra force of men 
was employed to allow. its issue on 
schedule time. 
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thence by cable to Malta, which is 
also connected by two British cables 
with Gibraltar. Malta, in the middle 
of the Mediterranean Sea, is a sort of 
distributing point for cable lines, one 
running thence to Zante in the Greek 
Archipelago, and another southward 
to Tripoli. From Malta two cables 
run eastward to Alexandria, and 
thence a short cable line connects 
with Port Said at the northern ex- 
tremity of the Suez Canal. From 
Port Said to Suez alongside the canal 
runs a jand line, and at Suez four 
cables are led down the Red Sea, 
touching in at Suakin on the west 
coast and Jiddah on the east coast, to 
come together again at Aden, whence 
runs a single line of cable around the 
eastern extension of the African Con- 
tinent, Cape Guardafui to Zanzibar, a 
port on an island on the southeastern 
coast. From Zanzibar two cables run 
southerly along the coast to Mozam- 
bique, from which point one cable 
runs to Lourengo Marquez, on Delagoa 
Bay, in Portugese South Africa. One 
other cable from there to Durban or 
Port Natal completes the circuit of 
cables down the eastern coast of 
Africa. At Durban are land lines 


840 


running through Pietermaritzburg’ 
and parallel with the coast to Port 
Elizabeth and Cape Town. The 
majority of the news that comes 
from the scene of war comes vwia 
Pietermaritzburg, and this 
eastern cable which, through the 
fact that north of Aden it con- 
nects with several lines leaving 
European points, gives the fastest 
service. There is, however, an altern- 
ative service which, beginning at Cape 
Town, runs around Africa in the 
other direction. It touches first at 
Port Nolloth, its second port being 
Mossamedes in Portuguese West Africa 
thence going by short loops up the 
coast to St. Paul de Loanda, Bathurst 
and Santa Cruz de Teneriffe in the 
Canary Islands. From that point a 
direct line of cable runs to Cadiz. 
Another cable from Bathurst runs to 
St. Vincent in the Cape Verde 
Islands, which is also connected with 
Funchal in the Madeiras and Lisbon, 
Portugal. This route up the west 
coast of Africa, on account of the 
shortness of the various lengths of 
cable and the necessity for relaying 
and retransmission at numerous 
points, is considerably slower in its 
working than the east coast system. 
Dr. Arthur E. Kennelly, president 
of the American Institute of Elec- 


trical Engineers, who was formerly | 


connected with the electrical service 
of a British submarine telegraph 
company operating in these parts, 
very kindly furnished the ELeEc- 
TRICAL REVIEW with the above data. 
Dr. Kennelly was in charge of the 
laying of several of the loops of cable 
up the east coast, and is very familiar 
with the ground, or rather with the 
sea-bottom, on which they lay. 

The total capacity of the whole 
system is not over 25 or 30 words a 
minute on both routes. ‘The cable 
rates from New York to Ladysmith, 
Natal, are $1.23 per word. A 
reference to the map on page 339 
shows very clearly the situation of 
the cable system in South Africa. 

‘ iin 

It is stated that the street railway 
companies in Albany and Troy, N.Y., 
will soon he consolidated under the 
name of the United Traction Com- 
pany. This is said to be the fore- 
ranner of a consolidation of trolley 
roads, which will give a continuous 
line from Albany to Lake George viu 
Mechanicville, Stillwater, Schuyler- 
ville, Saratoga, Fort Edward, Glens 
Falls and Caldwell. 

‘mecca 

A rumor is current that the Whit- 
ney- Widener-Elkins syndicate has se- 
cured a controlling interest in the 
Hudson ‘Telephone Company, of 
Jersey City, N. J. 
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BRITISH NOTES. 
{From our special correspondent.]} 

The opening address delivered by 
Sir Douglas Fox before the Institute 
of Civil Engineers, is noteworthy, 
and for some reasons especially so. 
He had much to say upon the well- 
worn but perennially important topic 
of the decadence of British industry, 
or better, perhaps, the failure of 
Great Britain to retain her formerly 
unquestioned supremacy in the 
markets of the world. But he was 
particularly severe upon our failure 
to keep pace to any extent with the 
electrical progress of the rest of the 
world. We had, he said, a few miles 
of electric tramways, and a few more 
projected, but the © disproportion 


adapted to modern needs and condi- 
tions long since. Finally our tech- 
nical education was a farce, and would 
not bear comparison with the great 
state- aided and __ state - controlled 
methods of Germany and elsewhere. 
Altogether the outlook, to his mind, 
was not hopeful. 

One of the eminent engineers who 
has been retained to assist in the 
farce of the traction experiments 
upon the underground railway was in 
the audience which listened to Sir 
Douglas Fox’s address. I have often 
wondered what view he takes of the 
question which he has to redecide— 
if one may use such an expression. 
Of course, if he is paid a handsome 
fee to carry out a series of costly ex- 
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contained a very interesting lectyy 
from Dr. Oliver Lodge, whose Dame 
is well-known to electricians al] ove 
the world, suggesting a ‘method af 
opening communication with Lay 
smith by leakage currents, which he 
thinks might be improvised with m, 
terials on the spot, and would cg, 
tainly serve for the sen: ing of go, 
messages. You will remember, per. 
haps, that such an array ement wa 
used some years ago whi the Paris 
telephones were disturbe: by a mig. 
hap on the Deptford mans. Ther 
is to be a wire earthed each end 
running east and west across Lady. 
smith, another parallel t. it and 4 
long and near as possible ; an alter. 
nator and signalling swiich in each 
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Fies. 1 AND 2.—BrITIsH TELEGRAPH CorPs IN SOUTH AFRICA. 


STRINGING WIREs. 


between ourselves and other civilized 
nations in this particular was ludi- 
crous. Electric lighting had done 
better, but even in this respect the 
success was but qualified ; and there 
were still to be found reactionists in 
favor of gas. In London a series of 
costly experiments were being sol- 
emnly conducted to test the suita- 
bility of electric traction for railway 
work ; regardless of the circumstance 
that the problem has already been 
solved half-a-dozen times over abroad, 
and that in America alone that suit- 
ability has been demonstrated beyond 
cavil. Meanwhile the patient Lon- 
doner continues to be asphyxiated in 
the noisome tunnels of the under- 
ground railway system, which should 
have been cleaned and ventilated and 


periments to demonstrate a foregone 
conclusion, and a conclusion which 
his employers well know to be fore- 
gone—nobody can blame him if he 
humors them, but the position is 
scarcely a dignified one, nevertheless. 
He is not responsible for the policy 
of wasting the funds of the com- 
panies to throw dust in the eyes of 
the public, and to defer the expense of 
converting the line to a system of 
electric traction ; but it is not pleas- 
ant to see an eminent man even as- 
sociated with it upon such terms; and, 
though little is said upon the subject 
in electrical circles, I know that much 
is thought, and of this Sir Douglas 
Fox’s severe observations are by no 
means a far-off echo. 

The Times of a day or two ago 


Maxine a JOIN’. 


circuit for sending and 1 ceiving, 4 
telephone and condenser in each. Of 
course, this all sounds very nice i 
print, and doubtless in the quiet of 
Dr. Lodge’s study it wov'd not be 
difficult to give effect tc his sug: 
gestions, but between Boer: and Lyd- 
dite shells and trifling di turbances 
of that character, our mili‘ary scien 
tists may well be excused if their it- 
ventive genius is not quit’ equal 10 
the occasion. , 

Another interesting lecture lately 
delivered, has been that ai a recent 
meeting of the Glasgow ani West of 
Scotland Technical College and Sciet- 
tific Society, where Mr. R. S. Mar- 
ford read a paper on “Acetylene (as, 
Its Manufacture and Use.” The firs 
thing he had to tell his hearers #4, 
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that it is by no means so new a dis- 
covery 2s is popularly believed, seeing 
that there is authentic evidence of its 
being used by a French chemist in 
the early fifties. The real point in 
the mocern discovery was the possi- 
bility 0° producing it cheaply by 
bringin fused coke and lime into 
contact vith water. The interest of 
it to ele tricians lies, of course, in the 
fact tha. it can only be economically 
produc by the assistance of elec- 
tricity, she electric current being 
called i. to aid in producing the gas. 
which, :s some people confidently 
assert, ll some day oust it from the 


‘ market or lighting purposes. To my 


mind t!.. principal objection to acety- 
lene, a 1 the one which will most 
weigh ith practical people, is the 
exceedi: zly evil odor which emanates 
from it and which in uninstructed 
neighb: "hoods would infallibly bring 
the san ary inspector and his myrmi- 
dons or the spot in force whenever 
any sli-it leakage occurred. I do 
not kno v whether it is the case with 
you, bu’ among us it has come into 
conside uble favor for use in bicycle 
lamps, out then bicycle lamps are 
mostly vsed out of doors, where the 
effects -f the gas are not so pro- 
nounce:. 

The ‘ilasgow people are rejoicing 
inanotier section of their tramways 
having been electrically equipped, 
and it i: confidently hoped that the 
whole «ity will be traversed by elec- 
tric traimways before very long. The 
trouble about the contracts appears 
tohave simmered down for the time 
being. :ad it is to be hoped that we 
shall har no more about it. 

I thi:k I mentioned to you a week 
or two .go that the Monorail Electric 
Railwa’, which has been projected 
betwee: Manchester and Liverpool, 
was on ‘he way to becoming an estab- 
lished ‘.ct; another step in that di- 
rection ias been taken by the forma- 


tion of « powerful financial engineer- 
ing syniicate, with a large capital, 
which ‘cally intends to go through 
with t!» business. The contract for 
the wok will be given to Messrs. 
Mather & Platt, the well-known elec- 
trical «ngineers, and in their hands 
you ms; be sure that, if it is possible 
tomak-a good job of it, it will be 
done. 
Lon’on, November 17. 

ae 


OBITUARY. 

Juli: Marsh Jewell, wife of the 
president of the McIntosh Battery and 
Opticai Company, of Chicago, died at 
ner home, November 21. The sym- 
pathy of the electrical fraternity is 
sincere!y accorded to Mr. Jewell in 
his. bereavement. 








ELECTRICAL REVIEW 


The British Army Telegraph Corps 


in South Africa. 

It has been stated that the English 
Army Telegraph Corps has reached a 
higher state of perfection than any 
similar body, and the present cam- 


tice march receiving a message in the 
field. The illustrations showing the 
mounted men are of the most inter- 
est. It will be seen that the rider 
stands on the back of his horse to at- 
tach the wire. to the lance-like pole, 



































Fie. 3.— British TELEGRAPH CORPS IN SOUTH AFRICA. 
VOLUNTEERS WITH FIELD EQUIPMENT. 


paign in Natal will serve to prove or 
disprove the correctness of this asser- 
tion. There is no doubt, however, 
that the telegraph battalion of the 
British regular army is a superbly 
drilled and trained body of men, who 
should show the highest efficiency. 
The battalion is partly mounted, the 
mounted men carrying cavalry car- 
bines, while the dismounted members 
are armed with artillery carbines and 


whose sharp end is driven in the 
earth, while another illustration shows 
one of the well-trained horses stand- 
ing on wire reels in order to gain the 
necessary height for his rider to make 
a joint in the wire. 

In the Dongola expedition of 1896, 
the telegraph battalion kept up with 
the marching troops and had a line 
laid to each place of encampment by 
the time the troops had fairly estab- 





























Fig. 4.—British TELEGRAPH Corps IN SOUTH AFRICA. 


RECEIVING A MESSAGE IN THE FIELD. 


- sword bayonets. The horses of the 


mounted corps are especially trained 
for the difficult service expected of 
them. the character of which may be 
judged from the accompanying illus- 
trations. For these we are indebted 
to the courtesy of our esteemed con- 
temporary, Leslie’s Weekly. The il- 
lustrations show a group of volunteer 
telegraphers with their field equip- 
ment, also another group on a prac- 


lished themselves in it. The wire in 
that campaign was carried in reels on 
camels’ backs. In the South African 
campaign the wire will be carried in 
the usual way on light-wheeled reels 
or else on muleback.. Those who 
have impatiently awaited pews from 
the front for the last few weeks, will 
readily understand the enormous im- 
portance that will attach to the opera- 
tions of the field telegraph corps 
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accompanying General Sir Redvers 
Buller in his forward movement 
through the Natal district, where the 
enterprising Boers have destroyed all 
lines of communication. To-day the 
only messages that come out of the 
beleaguered towns of Ladysmith and 
Estcourt arrive either by pigeon or 
by a native messenger who lurks in 
the veldt by day and takes his chances 
at eluding the Boer guards at night. 

In this connection it should not be 
forgotten that the telegraph service 
corps at present with the three divis- 
ions of the United States Army, 
operating in the Philippine Islands, 
has kept well up to the front through 
probably as difficult a country as ever 
such lines were worked in. They 
have had to contend with deep 
streams, bogs, great and torrential 
rains, high winds and a vigilant 
enemy strong in guerilla tactics and 
dearly loving to break up a line of 
telegraph communications. Their 
success has been most creditable, and 
when the full details of it arrive it is 
certain that the record of this corps 
will be one in which American en- 
gineers can take just pride. 





a 
American [larconi Wireless Tele- 
graph Company. 





At Trenton, N. J., on November 
22, a charter was granted to the 
Marconi Wireless Telegraph Com- 
pany with an authorized capital of 
$10,000,000. Mr. Isaac L. Rice, well 
known as former president of the 
Electric Storage Battery Company 
and of the Electric Vehicle Com- 
pany, will be the president, and Mr. 
August Belmont, the treasurer. In 
an interview with a newspaper Mr. 
Rice is reported to have said : 

** Active operations will be begun 
by the company as soon as we have 
obtained suitable quarters and have 
built our machinery. Probably our 
factory will be in New York. The 
company has acquired the right to 
operate in all the American posses- 
sions and in Cuba. There was a con- 
tract made recently, prior to the 
formation of our company, to connect 
five of the Hawaiian islands by wire- 
less telegraph, but otherwise we will 
control all Hawaiian wireless rights. 
There are all sorts of uses to which 
the Marconi system can be put, and 
it is really in its infancy. 

‘* Among the matters to which we 
will give special attention will be the 
manufacture of instruments to be 
used for telegraphing between vessels 
at sea. We hope also to equip with 
wireless telegraph instruments the 
signal and life-saving stations along 
the coast, so that approaching vessels 
can be warned when fog and storm 
hide them and their lights,” 
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SCIENCE BREVITIES. 


Effect of Heat on Sparking Distances 
—A striking experiment in this con- 
nection is described by F. J. Jervis- 
Smith in the Philosophical Magazine. 
The pointed conductors of the sec- 
ondary wire of a 10-in. induction coil 
were separated till a spark would not 
pass and only a faint brush was visi- 
ble ; on bringing the flame of a spirit 
lamp near one of the points, a torrent 
of sparks instantly bridged over the 
space between the points. When the 
flame was removed the sparks ceased, 
and they were restored each time the 
flame was brought back. But this 
was not the case when the flame was 
brought into a similar position with 
respect to the other point. The 
application of the flame did not cause 
the sparking to bridge across the 
space between the points, but on re- 
versing the direction of the primary 
current the sparks crossed as before. 
The nature of the discharge was then 
tested by applying an X-ray tube, 
and the point effected by the flame 
was found to be the cathode pole. 
The effect was only obtained with an 
electrolytic break in the primary cir- 
cuit, and with points instead of balls 
as spark terminals. This is probably 
the first case observed in which heat 
has a well-marked differential effect 
upon the two poles. The author sup- 
poses that heated particles are pro- 
jected from the cathode and form a 
bridge across the gap, whereas no 
such particles are projected from the 
anode pole. 








Range of Observable Phenomena— 
A highly suggestive contribution to 
the general survey of physical science 
has been made by Mr. G. Johnstone 
Stoney, says an abstract in the Elec- 
trician. He classifies the various 
measurable distances under four 
groups, as stellar distances, planetary 
intervals, laboratory measures and 
molecular quantities, respectively. 
Each of these stands to the next in 
the ratioof 10!° tol. The uttermost 
region of the visible universe access- 
ible to our telescopes is probably 
10?'m. away. Light takes some 100,- 
000 years to reach us from there, and, 
when the white spot flared up in the 
nebula of Andromeda some time ago, 
we were probably witnessing an occur- 
rence which happened during the 
neolithic period. Light, by its won- 
derful speed, brings these enormous 
distances within our grasp. It also 
brings us into touch with extremely 
minute intervals by the smallness of 
its wave-lengths. The smallest dis- 
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tances with which we can even theo- 
retically deal are larger than 10-1?m., 
and comprise the intervals concerned 
in events within atoms. A further 
subdivision is, to us, meaningless. The 
known universe, then, is comprised 
between the limits of ultra-stellar re- 
moteness and infra-molecular prox- 
imity. Large as the range is, it might 
be infinitely larger in both directions. 
Mapped out as it is by the author, it 
resembles nothing so much as an ab- 
sorption band in a spectrum, repre- 
senting that portion of the material 
universe which happens to be access- 
ible to human faculties. 

Analysis of Spark Discharges —The 
mutograph, or mutoscope camera, has 
been utilized by J. H. West, for ob- 
taining some capital records of sparks 
yielded by a Wehnelt interrupter, says 
the Electrician. As ordinarily used, 
the mutograph film is arrested in its 
motion during the short interval re- 
quired to take the picture. The 
author, however, let the film move at 
a uniform rate, and so obtained a 
large number of successive spark pic- 
tures. Some of them have a thicker 
track than others, but the author 
believes that the thicker ones are 
composed of a large number of sep- 
arate sparks nearly superimposed. In 
some cases such multiple sparks could 
be seen to consist of several distinct 
tracks. That these were successive 
and not simultaneous was proved by 
the fact that the distance between 
the nearest points of the tracks would 
vary with the direction of the track, 
being smallest where the track most 
nearly coincided with the direction of 
motion of the film. The irregularity 
of the action of the Wehnelt inter- 
rupter is proved by the variations 
in the intervals between successive 
sparks, but it is already made evident 
to the ear by the absence of a musical 
note of constant pitch. The author 
estimates the thickness of a spark as 
varying between 0.2mm. and 2mm. 
He also proves that sparks lasting only 
one-millionth of a second are capable 
of producing a visual sensation. 

Magnetic Properties of Alloys of 
Iron and Aluminum— At a recent meet- 
ing of the (British) Physical Society, 
Dr. S. W. Richardson read a paper 
on the above subject. Observations 
were made upon four alloys contain- 
ing, respectively, 3.64, 5.44, 7.89 and 
18.47 per cent of aluminum. ‘The 
alloys were used in the form of anchor 
rings, and were wound with primary 
and secondary coils, separated by 
asbestos paper. The temperatures 
used ranged from—83 degrees to 900 
degrees centigrade. The low temper- 


atures were produced by the rapid 
evaporation of ether, surrounded by 
ice and salt or by carbon dioxide snow. 
The high temperatures were obtained 
either electrically or by gas muffles. 
In both cases the actual temperatures 
were deduced from the resistance of 
the secondary, which was made of 
platinum wire and wound next the 
metal. The author employed Max- 
well’s mill method of measuring 
mutual induction, increasing the 
sensitiveness by the introduction of 
a secohmmeter, making about three 
revolutions per second. In order to 
test the accuracy of the method, 
some of the experiments were repeated 
with a ballistic galvanometer in the 
ordinary way, and the agreement 
obtained between the results in the 
two cases was well within the limits 
of experimental error. The chief 
conclusions to be drawn from the 
experiments may be summed up as 
follows: (1) The alloys behave mag- 
netically, as though they consisted 
of two distinct media superposed. 
(2) The general roundness of the 
curves and their lack of abruptness 
near the critical point seems to in- 
dicate that the alloys are heterogene- 
ous in structure. (3) The permea- 
bility decreases with rise of tempera- 
ture near the critical point until a 
minimum value is reached, when fur- 
ther rise of temperature produces 
very slight diminution, if any, in the 
permeability. (4) The experiments 
suggest that the maximum value of 
the permeability for an alloy contair- 
ing 10 per cent of aqluminum is 
reached at about 90 degrees centi- 
grade. (5) An alloy containing 18.47 
per cent of aluminum has a critical 
point at about 25 degrees centigrade, 
and gives no indication of tempera- 
ture hysteresis. This alloy probably 
has a maximum permeability much 
below — 90 degrees centigrade. The 
author has found that, at high tem- 
peratures, there is a second maximum 
in the induction curve. This maxi- 
mum becomes less and less noticeabie 
as the field is increased. 


Dispersion of Cathode Rays — When 
a narrow beam of cathode rays is de- 
flected by a magnetic fieid some of 
the rays are more deflected than 
others. Birkeland, using an induc- 
tion coil for producing the rays, ob- 
served that the deflected rays pro- 
duced several successive phosphores- 
cent patches, which he described as a 
magnetic spectrum. Since the de- 
flection of the particles composing 
the rays depends upon the velocity 
with which they are projected, and 
also upon the ratio e/m of the electric 
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charge to the mass, it is interesting 
to determine which of these factor, 
it is that varies from one part of the 
spectrum to the other. Some light 
is shed on this subject by an jn. 
portant observation made by R, J, 
Strutt, that in the same vacuum tube 
a magnetic spectrum may ‘e pp. 
duced with an induction coi', wher. 
as all the rays are deflecte: to the 
same extent on substituting a high. 
potential battery for the induction 
coil. The single patch remains q 
single patch, and is, if anything, 
more sharply defined than before, 
This indicates that it is probably the 
velocity of the particles which 
changes, and not the ratio e/1. The 
velocity depends upon the di ‘ference 
of potential, and that is covstantly 
changing when a coil is use. The 
author supposes, says Mr. EK. §, 
Fournier d’Albe, that there «re cer. 
tain maxima and minima of \elocity 
produced in rapid succession, and 
that the simultaneous observation 
yields the ‘‘ magnetic spectrum.” 
Action of Light on Electro-static 
Charges—An English conte: porary 
abstracts a paper by Herr Oscar 
Knoblauch on the above sul)ject as 
follows: Many negatively « harged 
substances when illuminated ¢radual- 
ly loose their charge, as may be 
shown by connecting them with an 
electrometer. . The author lias er- 
amined numerous substances in this 
way, and finds that those which are 
sensitive to light have a speci«! tend- 
ency to lose an electrostatic charge. 
The discharged electricity 1ust be 
conveyed by ions either of | \ie sub- 
stance itself, or of the superficially 
absorbed oxygen. Only vegative 
charges are lost by dissipation, hence 
the discharged ions must be 1cgative, 
whether the substance is meial, sul- 
phur, or glass. The author accord- 
ingly regards the dissipation as 
depending on an oxidation rocess, 
the loss of charge being effe:ted by 
negative oxygen ions. In accordance 
with this view, oxidizable sul: :tances, 
such as sulphides and phot» raphic 
developers, are found to lo. their 
charges under the influence »' light, 
whilst highly oxidized substances, like 
sulphates and permanganates re not 
affected. The fact, that cert: in sub- 
stances, such as zinc, take a positive 
charge when illuminated, may be 
similarly explained. The oxidation 
of phosphorus is an analogous })!ienom- 


enon. 
Rao 


Over $3,000,000 have been er 
pended this year in connecting the 
Bell long-distance telephone lines with 
small towns east of the Mississipp 
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THE ELECTRIC PLANTS OF THE 








BATTLE-SHIPS KEARSARGE 
AND KENTUCKY.* 
sy NAVAL CONSTRUCTOR J. J, WOOD- 
VARD, U. 8 N. 
(C. rtinued from page $31.) 

The cir-uit-breaker consists of two 
independe t single-pole switches, one 
for each ole. Between these is a 
‘ingle-pol switch, to be closed only 
yhen the zenerator is operating tur- 
ret-turnin’ motors, for short-circuit- 
ing the s ries field. At all other 
tinesitis »pen. There are also on this 
board terminals for the field con- 
nections, nd at the top a pilot lamp 
protected by fuses, which is not cut 
out when he circuit is opened. The 
main swit: hboard, consisting of eight 
panels, is ocated on the splinter deck 
level, on ‘he starboard side of the 
room, anc extends athwartship. The 
outboard «f these panels carries the 
instrume: ‘s for common use with all 
thegeneriors. ‘he remaining seven 
panels are exact duplicates, each con- 
trolling oie generator. All seven 
equalizer switches are on one board, 
located «' bulkhead 41%, in the 
centre of the upper room. Each 
dynamo i- connected with the panel 
orequalizr switch of the correspond- 
ingnum!r. When facing the com- 
mutator «/ any generator the right- 
hand man cable is the positive, the 
middle te equalizer and the left- 
hand the negative. Two field wires 
are run ‘rom each generator to the 
panel, wi re they may be connected 
by means of field switches, either for 
the self- <citation of ordinary use or 
separate oxcitation when operating 
turrets, 

All cu-rent for power and light 
(except chat for the illumination 
of the dynamo rooms) is supplied 
through “he three main distribution 
boards o: the splinter deck, No. 1 
forward, \.o. 2 amidships, No. 3 aft. 
Fach of these main distribution 
boards is upplied by an independent 
st of fe jers, which run directly to 
the busb.:s of the main switchboard. 
Each of ‘ie feeders consists of five 
wires, on of which is the neutral for 
both lig! + and power, two of the 
others beng the positive and nega- 
tive for te power and the remaining 
‘Wo posi ive and negative for the 
lights, , 

The rason for thus dividing the 
feeder is ‘0 prevent variable loads on 
the powe system from affecting the 
treo Bal Waring Bagneeee Neen 
trical eq rr Bip: ee also my 8 on the elec- 

earsarge in the ELECTRICAL 
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steadiness of the lights, but as the 
neutral carries but a small current 
the effect of having this common is 
inappreciable. The turret-turning 
motors are fed through the board 
amidships, No. 2, by separate feeders 
from the generator board. The lights 
are fed from these boards upon two- 
wire feeders and mains, and the 
switches controlling these individual 
circuits are distributed upon each side 
of the neutral, so as to give as nearly 
a balanced load as possible. The 
power is supplied, either directly to 


convenient centres of distribution, and 
reduce the number of wires which 
would be required if each motor were 
fed individually from the distribution 
boards. 

The main distribution boards are of 
slate, supported by angle-iron frames. 
Boards No. 1 and No. 3 are each pro- 
tected by a wire mesh guard which 
has doors conveniently located and 
supplied with locks. There are two 
independent sets of three busbars, the 
middle bar of each set connecting to 
the common neutral and the others 
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Fig. 2,—CONTROLLER OF THIRTEEN-INCH TURRET-TURNING MoToR ON 
U. S. S. KEARSARGE AND KENTUCKY. 


the motors, or through auxiliary 
boards located in the turrets,and upon 
the main and berth decks. Motors 
for turret turning, exhaust fans, ram- 
mers and elevators are run on 80 
volts only. All the others are op- 


-erated at 160 volts, but a switch is 


provided by which either 160 or 80 
volts may be supplied, with the cor- 
responding difference in speed. 
Boards No. 1 and No. 3 feed the 
search lights, and the turning motors 
for both turrets are fed through board 
No. 2. The auxiliary boards are for 
power only, and are employed to give 


being the positive and negative of the 
lights and power, respectively, except 
in the case of the turret-turning sys- 
tem, which is separately described. 
Every line leaving the board is pro- 
tected by a fuse at the switch, except 
those for the searchlights, where cir- 
cuit-breakers are used. Each switch 
is marked on the front of the board 
with a name-plate giving the circuit 
supplied, and on the back with the 
number of the circuit as shown in the 
diagram of connections and plans of 
electric light and power lines. 
Distribution board No. 1 is located 
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upon the splinter deck, near the outer 
wing bulkhead, and feeds four systems 
of distribution. These are: I. 
Incandescent lights. II. Search- 
lights. IJI{. Communication signals. 
IV. Power. 

The kind and use of the separate 
pieces of apparatus upon this board is 
as follows : 

I. Incandescent lights: Battle light- 
ing circuit for the forward turrets 
and handling rooms; battle circuit 
for the lights in the chart house, 
conning tower, running lights and 
signal lights on both masts; also non- 
battle circuit for lights under the fore 
and aft bridge; battle lighting cir- 
cuit in the forward magazine and 
shell rooms; battle and lighting cir- 
cuits supplying all lights on the pro- 
tective and berth decks forward of 
the armor, and also the receptacles 
for the stay light and portables for- 
ward upon the main deck. 

II. Searchlights: The apparatus 
for the forward searchlights and the 
individual light thereby controlled is 
all on this board. In the centre of 
the board is a double-pole potential 
switch to enable the voltmeter to be 
used with either searchlight. Below 
are two rheostats, on the left for the 
port light; on the right for the star- 
board light. 

III. Communication signals: A 
switch supplies a feeder running to 
the communication room for operat- 
ing steam whistles and other signal 
devices. 

IV. Power: Exhaust blower in the 
crew’s water closet ; 5-inch ammuni- 
tion hoist, starboard, on the platform 
deck ; 5-inch ammunition hoist, port, 
on the platform deck; ventilating 
fans in the forward blower room ; dis- 
tribution board No. 1-A, main deck, 
frame 31, which feeds the forward 
boat cranes and deck winches on the 
superstructure deck ; all the power in 
the forward 8-inch and 13-inch tur- 
rets, except that of the turning mo- 
tors. 

The description of the other boards 
must be omitted for want of space ; 
but considering the number of circuits 
brought to this board alone, the ad- 
vantage will be seen of concentrating 
such circuits on the various main and 
auxiliary distribution boards, and sup- 
plying the current through feeders, as 
described, with the attendant reduc- 
tion of the number of holes in water- 
tight bulkheads and in total length of 
the distributing circuits. 

The lights upon these ships are 
divided into two classes—battle and 
lighting. Battle lights are, in gen- 
eral, those which can not be seen from 

(Continued on page 346.) 
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THE METRIC SYSTEM. 
In our last issue was a discus- 
sion of the advantages and disad- 
vantages of the metric system, which 
is interesting but somewhat incon- 
clusive, and which does not take into 
consideration one of the most serious 
objections to the general adoption of 
The 
great difficulty that has been en- 


that system for ordinary use. 


countered on the continent of Europe 
in working with the metric system is 
the seemingly hopeless task of stand- 
ardizing screw threads, etc., under it. 
Whether it be the natural tendency 
of mankind to count by tens, or to 
continually multiply and divide by 
two, it is certainly very difficult even 
to suggest any satisfactory subdivision 
of the centimetre for screw threads. 
Another important point‘is that the 
Whitworth thread, in inch sizes, is 
standardized all over the world, that 
innumerable screws and bolts and 
taps and dies are in existence with 
such threads, and that’ ‘practically all 
the machinery that is now at work in 
the world isdependent for repairs upon 
ease in getting standard sizes of these 
goods. Tochange them would involve 
mechanical confusion fora generation, 
and even to-day, in Germany, notably, 
where machinery is made on the metric 
the screw threads are cut to 
Whitworth inch gauges. The diffi- 
culty of adopting the centigrade ther- 


system, 


mometer scale is apparently not a diffi- 
culty at all, but involves only the 
awkwardness due to a change. It 
gives satisfaction in general use in 
France. It is strange that no more 
serious effort has been made to fix 
upon a standard of length that shall 
be really what the metre was intended 
to be—fixed and immutable, and re- 
discoverable if lost. Such a standard 
is found in the wave-length of light. 
This can now be measured with ex- 
treme accuracy, and it could be made 
the basis of practical standards ap- 
proximating either the metre or the 
foot. 


has been made, we believe, by Pro- 


Some suggestion of this sort 


fessor Michelson, but nothing prac- 
tical has been done toward adopting 
this most scientific unit of length, 
except in refined physical research 
work. 


THE DANGERS OF GAS. 

As is described elsewhere in this 
issue, a violent explosion of gas took 
place in an excavation on Broadway, 
in this city, a few days ago, resulting 
the 
wounding of many and the destruc- 


in the death of one person, 


tion of a considerable amount of 
property, mostly in the shape of 
window glass. From the accounts in 
the daily newspapers it appears that 
the excavation, which was being made 
for the installation of new ducts for 
the electric street railway system, un- 
covered some old gas-pipes which 
At any 
rate, when a man working in confined 


were suid to be out of use. 


quarters accidentally struck an old 
four-inch pipe with his pick, he made 
a hole in it from whicha large volume 
of gasescaped. The workmen realized 
their danger and rushed out, but just 
as the last of them had left the ex- 
cavation, a lighted lamp that had 
been left behind exploded the mixture 
of air and gas in the hole, with the 
fatal and destructive results above 
There 
many manhole and conduit explosions 


noted. have been a good 
in New York city, many more than 
there seems to be any necessity for. 
The constant presence of leaky and 
defective gas-pipes under the soil of 
our cities, where they are covered 
with an impervious pavement, affords 
an ideal opportunity for a destructive 
and dangerous flow of. gas into almost 
any excavation. It adds a new danger 
and difficulty to the already great 
ones encountered in doing any work 
requiring the opening of the streets 
of a crowded city. It stands as one 
of the best, though little used, argu- 
ments in favor of a complete and 
thorough subway system, in which 
pipes can be cared for and looked 
after, and by the use of which such 


dangers may be entirely eliminated. 


It is curious that electric railway 
managers, who have so practically 
stimulated invention in all directions 
concerned with starting cars and 
keeping them moving, have done so 
little for the equally necessary devices 
used in stopping them. Compare 
the controller of a modern electric 


car with the ancient hand-brake, 
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which is to-day just the sume as that 
used by the late George Stephens, 
in the memorable trials of the Rocket 
in England some two-thirds of a cap, 
tury ago. There is no need to cl 
the attention of any obs-rving my 
to the growing necessity for better 
brake systems on the large and heayy 
cars, from which the ex cencies of 
transit requirements in American 
cities demand high speeds. The mog 
elaborate mechanism of ! ghly pe. 
fected operation is used ¢. start the 
t when it 
is to be stopped recourse is had t 


car and keep it running, |» 


a most inefficient, slow- 


ting and 
he hand. 
car is not 
only an anachronism—it is a danger, 


unsatisfactory means. 
brake on the modern strce: 





Not long a ago go when a « ‘esman ap: 
ery effort 


to cultivate friendly relati:ns, to ex. 


proached a buyer he used « 


patiate upon the merits of his goods 
and to make a sale of them. Now. 
daysit is the humble buyer who hunts 
the salesman and does his vest to cul- 
tivate relations of such friendlines 
that he will be permitted an oppor 
tunity to get the goods thai he needs 
This statement, which 
is true, was made the other day bya 
ind epito- 


at any price. 


prominent manufacturer, 
mizes with great exactness tlie present 
unprecedentedly prosperous trade sit- 
uation. 


On another page in this issue is au 
interesting article upon the electrical 
equipment of the lines of the Man- 
hattan Railway Company, in New 
York city, by Mr. B. ©. 
formerly editor of Hlectri: ity anda 
frequent contributor to the Znginetr- 
ing Magazine. Mr. Greenc’s great ft- 
miliarity with the commer: ial side of 

his con- 
vom steal 
vated rail- 


Greene. 


electricity lends weight t 
clusions, that the change ! 
to electric power on the el: 
ways is advantageous. 


Carbon making, an industry grow 
ing directly out of the incrcasing uss 
of electricity, is an interesting proc 


ess. The illustrated description of 
it on another page will be found of 
particular interest, because the at 
has been written about very little, aud 
few of the many users of carbon hare 
any idea of how it is made or what 


materials are used in its manufacture. 
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THE ZERLINER PATENT SUIT. 


4 REVIEW OF THE ARGUMENTS OF 
COUNSEL IN THE BERLINER SUIT. 





The h story of the long legal war- 


fare ove: the fundamental patents of 
the tele: hone, may be brought to a 
close by the decision of the United 
States ( cuit Court for the district 
of Mass’ husetts, in two suits which 
arenow ending before it. It will be 
remem! ved that the suit in the 
United ‘ates Supreme Court, which 
was br’ ght to annul the Berliner 
patent, .‘leged grounds of frand in 
jtsgran by the Patent Office author- 
ities, v ich were not sustained. 
That fs nous case, however, did not 
concern tself with the validity of the 


patent on physical and technical 
grounds. the effect of the decision 
being ‘ validate the issue of the 
patent  thout discussion of its merits. 
Under | \is patent which covers pretty 


broadly the telephone transmitter, 


suits were brought by the American 
Bell ‘T'e) phone Company against two 
concern: ; the National Telephone 
Manufa. ‘uring Company and _ the 
Century Company, both of Boston, 
and bot!: of whom were manufactur- 
ing te'-phone goods which were 
alleged .o infringe the Berliner pat- 
ent. ‘le two cases have been con- 
sidered as one, being practically 
identic'. and an array of the ablest 
counsel has argued the matter at 
length. The plea of the defendants 
has bee. that the Berliner patent is 
invalid. 

The «:gument in the suit now pend- 


ing in 3oston, was opened by Mr. 
Frederi P. Fish, of counsel for the 


complaisant. His argument, begén- 
ning wi’) the admission of infringe- 
ment, _roceeded to the contention 
that ti Berliner application was 
never clawfully amended in the 
Patent flice; that the liquid trans- 
mitter, vriefly referred to in Bell’s 
patent’ 1876, was not a microphone, 
and tha’ the contention that Edison 
had ant ipated Berliner is incorrect. 
Anothe’ claim of the defendants, 
Which \\r. Fish attacked, was that a_ 
patent ‘ated November 2, 1880, and 
granted to Berliner, invalidates the 
dlaims o his patent now under con- 
Sderation, which was granted eleven 
years later. Counsel stated that the 
reason why Berliner did not apply 


for foreign patents on his transmitter 
invention was, because during 1876 
and the two succeeding years he 
earned ‘oo small an income to pay 
their cost. After selling this patent 
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to the Bell company he was enabled, 
by reason of the large sum received 
for it, to apply for foreign patents 
for his subsequent inventions. 

Mr. Edward P. Payson, of counsel 
for the National Telephone Manufact- 
uring Company, made the claim that 
even if Berliner had produced his 
metal transmitter earlier than the 
carbon transmitter of Edison, yet, in 
view of the latter instrument and the 
preceding state of the art, the Ber- 
liner patent, if valid, is of very lim- 
ited scope, and not infringed by the 
defendants. 

‘<'The purpose of the bill,’*said Mr. 
Payson, ‘is to continue complain- 
ants’ monopoly of the commercial 
carbon transmitter. heir contention 
is understood to be that Berliner was 
the first inventor of a new method 
and apparatus in telephony, whereby 
pressure of sound waves upon the dia- 
phragm varies the contact and press- 
ure between electrodes in constant 
contact, and thereby varies accord- 
ingly the amount of current passing 
to the receiver. The three alleged 
novelties of their case are constant 
contact, variable pressure and transi- 
tion resistance. The defendants first 
briefly controvert the construction 
put upon the patent by complainants, 
and also submit the general situation 
arising from the controversy over Mr. 
Bell’s patent, its monopoly of carbon, 
the great value of that monopoly, and 
the propriety, in view of the great 
interests at stake, of confining the 
complainants’ use of presumption 
arising from the grant of a patent 
strictly to the subject matter of such 
method of proof, and of requiring 
proper and sufficient evidence of the 
alleged breadth and scope of the in- 
vention depicted and described in the 
patent.” 

Mr. Payson argued at length that 
the Bell liquid transmitter operated 
practically upon the method patented 
by Berliner, and that hence the funda- 
mental patent of the latter becomes 
merely a secondary device patent 
under the former. Two other points 
of considerable interest were taken up 
by Mr. Payson. First he argued that 
Edison did the real work of making 
the carbon telephone practical. Con- 
sequently he raised the point that if 
Berliner had never experimented in 
telephony that art would have been 
the same in June, 1877, and also 
would be to-day precisely where it is 
now. ‘Therefore, he contended that 
nothing could be found in the defend- 
ants’ carbon transmitters of which 
Berliner was the inventor. 

Mr. J. E. Maynadier appeared in 
behalf of the 
Company, and argued first on the lack 
of equity in the Bell company main- 
taining a monopoly of the telephone 
for thirty-two years. Mr. Maynadier’s 
argument was largely technical, con- 


Century Telephone. 


cerning points of Patent Office prac- 
tice. 

Judge R. S. Taylor, of Fort Wayne, 
Ind., appeared by consent for his 
client, the Williams Electric Com- 
pany, and argued at length on the vir- 
tual similarity of Bell’s liquid trans- 
mitter and that described by Berliner. 
He cited the appearance of a deszrip- 
tion in the Philadelphia Press, of 
July 9, 1877, clearly setting forth the 
Edison carbon microphone, this date 
being prior to Berliner’s amendments 
of his patent covering the means for 
transmitting articulate speech. Judge 
Taylor also argued that Berliner’s 
patent of 1880, by reason of its de- 
scription of both transmitter and re- 
ceiver, invalidated, upon its expira- 
tion, the second patent for the trans- 
mitter alone. 

The closing argument for the com- 
plainant was made by Mr. Frederick 
H. Betts. This contention was purely 
against the claims of similarity be- 
tween the Bell and Berliner trans- 
mitters. In closing his argument, 
Mr. Betts said: 

“It has been stated in the course 
of the arguments on the other side, 
that 75,000,000 people are the defend- 
ants in this case, which makes it the 
most stupendous on record. Even if 
this be true, I know of no presump- 
tion of law or fact arising therefrom 
which should sway this court either 
way in the matter. I suppose that 
the true interests of the 75,000,000 
people of the United States will be 
best conserved by the administration 
of exact justice, regardless of who 
are defendants or complainants in the 
case.” 

Two weeks were allowed by Judge 
A. L. Brown, who heard the case, for 
the filing of supplementary papers, 
and the decision will be reserved. 


PERSONAL. 

Mr. E. H. Mullin, of the General 
Electric Company’s New York office, 
has returned to his duties after a 
pleasant vacation spent in Bermuda. 


Dr. Otto Thorsech, general man- 
ager of the Vienna factories of Schiff, 
Jordan & Company, has been in this 
country some days in conference with 
the managers of their American 
branch. Inan interview Dr. Thorsch 
said that his visit was in regard to 
the great growth in the consumption 
in this country of his company’s car- 
bon products, 

It is stated that Nome City, on the 
shores of the Arctic Ocean, in Alaska, 
is to have an electric light and street 
railway plants, 
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AUTOMOBILE NOTES. 

It is stated that at the bicycle show 
which will be held in Madison Square 
Garden, New York city, during the 
week following January 20, 1900, the 
largest collection of automobiles ever 
exhibited in the United States will be 
on view. Makers of parts, as well as 
manufacturers of vehicles, are rapidly 
engaging the available space. 





It is said that the New York Elec- 
tric Vehicle ‘Transportation Company 
is about to fit up the stables at Sixth 
avenue and Fiftieth street, New York, 
as a general supply depot and repair 
shop for its electromobile cabs,and will 
also establish in various parts of the 
city branch depots at which the stor- 
age batteries of its vehicles may be 
recharged. The company will also, 
it is understood, before long add sev- 
eral gasoline motor cabs to its equip- 
ment. 





An arrangement was effected last 
week by which the Electric Vehicle 
Company got control of the business 
of the Pope Manufacturing Company 
in Europe. This arrangement in- 
cludes a working agreement with Lud- 
wig. Loewe & Company, of Berlin, for 
Germany and Austria, by which the 
Electric Vehicle Company will get a 
handsome royalty on all the gress 
business in automobiles of this firm. 
They will use the American designs 
to scme extent. The Electric Vehicle 
Company, in France, is now starting a 
transportation company on the same 
lines as those followed in organizing 
those in this country. This company, 
which is known as l'Electromotion, is 
licensed by the Electric Vehicle Com- 
pany. In addition to this company 
the Electric Vehicle Company will 
open general offices in Paris. Mr. 
Hart O. Berg, formerly with the 
Pope Manufacturing Company, will 
be the general manager. 

The Electrolytic Gold Bubble. 

The Electrolytic Marine Salts Com- 
pany, of Boston—the Reverend 
Brother Jernigan’s scheme for ex- 
tracting gold from sea-water and 
from the pockets of the deluded— 
has again turned up, a final dividend 
of 6 per cent having been declared 
for the stockholders out of the vari- 
ous assets which were found when the 
company’s business was wound up. 
This makes a total dividend of 36 per 
cent that the stockholders have re- 
ceived and, as much of the stock was 
bought below par, it represents about 
half of the money that was paid in. 
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THE ELECTRIC PLANTS OF THE 
BATTLE-SHIPS KEARSAGE 
AND KENTUCKY. 





(Continued from page $48. 

the outside. ‘They include all lights 
below the protective deck and such 
above it as are necessary for the oper- 
ation of the ship in action. All battle 
lights above the protective deck which 
might be seen from the outside,are con- 
trolled by individual switches and may 
be extinguished, or covered so as to be 
invisible. These include al) running 
and signal lights and battle lanterns. 

The lamps upon the lighting sec- 
tion are such as are required for illu- 
mination, under ordinary service con- 
ditions, in addition to the battle 


lights. Each main is controlled by a 
switch, either at the switchboard or 


at the feeding centre, by which it may 
be entirely cut out. All circuits, with 
the exception of that for the illumina- 
tion of the dynamo room, are supplied 
from a main distribution board. Each 
of the feeders for these circuits is con- 
trolled by a switch at the distribution 
board, and supplied ordinarily by one 
of the mains, the character of the 
feeder, whether battle or lighting, thus 
determining the character of the main. 
Wherever possible the mains have 
been subdivided, so that only small sec- 
tions shall be dependent upon one fuse, 
which will open the circuit in case of 
trouble without disturbing the other 
lights supplied by the same feeder. 
This should prevent the fuses on the 
main distribution board from opening 
the feeder circuit, if trouble occurs 
beyond one of the branch fuses, the 
only reason for the operation of the 
main fuse being the failure of the 
branch fuses to act, or an accident to 
the feeder itself. The mains are 
generally run in loops fed at one 
point through junction boxes, so 
arranged that each end of any main is 
protected by fuse of sufficient capac- 
ity to,carry all the lights uponit. <A 
double-pole switch is inserted at about 
midway between the fused ends, which, 
when open, separates the main into 
two independent parts, each protected 
by aset of fuses. If trouble occurs 
on one of these and its fuses operate, 
no lights on the other part are ex- 
tinguished. As soon as the cause of 
the trouble has been removed, the 
double-pole switch may be closed, thus 
feeding the entire main through the 
uninjured fuses of the other section 
until the destroyed fuses can be 
replaced. 

An exception to this method of 
protection occurs in the circuits to 
the magazines forward and aft where 
unfused feeder boxes are used, and 
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ultimate dependence placed upon the 
main fuses at the distribution board. 

Single lights are ordinarily pro- 
tected by an independent set of fuses, 
but in conduit work one pair of fuses 
frequently supplies two lights, al- 
though care is taken that a portable 
and standing light shall not ordi- 
narily be dependent upon the same 
set, although two portables are fre- 
quently so protected. In the case of 
duplicate lights in the same Jocation, 
as, for instance, in the magazine 
boxes, running lights, etc., where the 
second is intended for reserve in case 
the first fails, both are never placed 
upon one fuse, although frequently 
each may be upon a fuse also supply- 
ing another light in a Cifferent loca- 
tion, 7. e., one starboard and one port 
side light are supplied through one 
set of fuses, and the second starboard 
and port lights through another pair 
of fuses. 

Wherever wires enter the masts 
above the main deck, flexible coup- 
lings, consisting of heavy rubber hose, 
are inserted in the conduit, in order 
to allow the mast to move relative to 
the deck without injuring the protec- 
tion for the wire. 

The following brief description is 
intended to give a general idea of the 
character of the appliances used for 
controlling the electric current at the 
motor to which it is supplied, in such 
a manner as to produce the desired 
mechanical results of torque and num- 
ber of revolutions per minute neces- 
sary for the mechanical operation of 
the auxiliary machinery driven. Two 
general conditions arise: 1. Where 
the motor must be reversed and its 
speed constantly varied during opera- 
tion, as in the case of a boat crane, 
deck winch, etc. In this case the ar- 
— used is called a controller. 

2. Where the motor runs constantly 
in the same direction and at a con- 
stant speed for long periods of time, 
but with the possibility of varying the 
speed when so desired, as in the case 
of a ventilating fan. In this case the 
arrangement used is called a control- 
ling panel. 

A controller is an arrangement for 
making the proper electrical connec- 
tions between the main lines and a 
motor, so as to control the direction 
and speed of rotation. Those used 
on these ships consist, essentially, of 
the following parts: The frame with 
cover; cylinder or cylinders; contact 
fingers; blow-out magnet; arc deflec- 
tor; star-wheel; cap-plate, and handle. 
The frame is made of cast-iron and 
provided with a removable cover, in 
most cases made of sheet iron, but in 


one case being made of brass. The 
cylinder is supported in bearings in 
the frame, and is operated by means 
of a suitable bandle. On this cylinder 
are carried contacts,suitably insulated 
from the shaft and from each other, 
arranged to make the necessary com- 
binations for the control of the motor. 
The outside surface of these contacts 
is cylindrical and extends through 
only a portion of the circumference. 
In the centre of this cylinder is a 
shaft which serves the purpose of sup- 
porting and operating the cylinder, 
and also serves as a part of the mag- 
netic circuit afterwards described. 
Upon this steel shaft is supported 
either a wooden cylinder or a cylinder 
of specially made composition. On 
the outside of this are held castings 
made of brass, which, in the case of 
the wooden cylinder, are fastened by 
means of screws, and in the case of 
the composition cylinder, they consist 
of hollow cylinders entirely surround- 
ing the special insulating composition, 
which, by the application of heat, has 
been made firmly to fill the interior of 
the hollow cylinder and secure it to 
the cylinder. In most cases, all those 
contacts which are to be electrically 
connected are made in one casting, 
there being, consequently, aless num- 
ber of castings on the cylinder than 
there are contacts. The projections 
on this casting, after being turned to 
a true cylindrical surface, are supplied 
with copper contact rings, generally 
about 1 inch in width and 4% inch in 
thickness, which have been shaped toa 
true cylindrical form and are fastened 
to the projections by means of two or 
more screws. These contact rings are 
thus made removable, so that in case 
of burning, or of any injury to them, 
they may be replaced by new ones. 
On the wooden block supported by 
the frame are several contact fingers, 
insulated by the block from each 
other and from the frame. These 
fingers are stamped from copper, and 
are held in position by springs and 
adjusting screws, so that when the 
cylinder is rotated its contact rings 
will make firm contact with the 
fingers, the springs of which give 
sufficient pressure to insure a good 
electrical connection. The contact 
fingers are supplied with binding 
posts in which wires or cables are 
fastened, making the necessary con- 
nections between the line switch, 
motor, rheostat and solenoid brake, 
if used. In some cases these wires 
are carried directly out to the back 
of the frame, being insulated from iS 
by rubber bushings, and in other 
cases the leads are carried down the 


Vol. 35—No, 99 


inside of the frame and brought out 
through a hole in the bottom. The 
fingers are fastened in their bases by 
means of small screws, whic!) readily 
permit of replacing any which may 
be injured. The adjusting screw js 
provided with a check nut. so that 
the screw will not jar loose {ter the 
finger has once been adjust: 1. The 
bases are fastened to the wooden 
block by means of screws, and the 
wooden block is fastened to the con. 
troller frame in a similar way. 

In order to reduce the burning of 
the contacts, which would naturally 
result to some extent from t!:¢ opera. 
tion of the controller, a .:agnetic 
circuit is provided, which has the 
effect of instantly breaking +e elec. 
tric are formed when any circuit is 
broken. This circuit is prod iced by 
means of a spool or coil surrounding 
the lower end of the cylinde: shaft. 
In addition a steel pole-piec: is sup. 
ported over the fingers, being con- 
nected magnetically, at the bo‘tom, to 
the bearing of the shaft, so that a 
magnetic circuit is formed, consisting 
of the shaft, bottom of controller 
frame, and pole-piece, the circuit 
being completed by the air space 
between the pole-piece and thi shaft, 
forming a magnetic field along the 
end of the fingers. ‘here is, of 
course, some magnetic field on the 
other side of the controller «ylinder, 
between it and the back of ‘he con- 
troller, but only that portion formed 
between the pole-piece and tiie shaft 
is used in blowing out. the arc. 

In one form of the contr: ler the 
magnetic blow-out does not »urround 
the cylinder shaft, but has a separate 
core cast to the back of the controller, 
to which is attached a }le-piece 
covering the contact fingers. In this 
case the magnetic field is ;-roduced 
between the pole-piece and ‘!ie back 
of the controller, the cylind:r being 
in the field and concentra! ing the 
magnetism on a line between the 
pole-piece and the shaft, w ich line 
is near the ends of the contac: fingers. 
In the connections of the c: troller, 
the winding of this spool is ‘n series 
with the armature of the : otor, 80 
that whatever current passe: through 
the armature also passes through the 
blow-out magnet, and produces the 
necessary magnetism, which is there- 
fore approximately proportional to the 
amount of the current used. 

In order more thoroughly to inst- 
late the fingers from each other and 
from the cylinder and pole-pivce, strips 
of fireproof insulating material are 
provided, extending between the fin- 
gers and ors -piece, with division 
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plates e* tending from this plate be- 
tween the fingers themselves, and, in 
gme c:ses, an additional plate is pro- 
yided b: tween the finger bases and 
the cyliader. These insulating plates 


prevent the are, when thus formed, 
from be »g blown from one finger to 
the nex, thus making a short-circuit, 
which ight otherwise occur, and 
thus impair the effectiveness of the 
control. r. 

In o ler that the operator may 
judge o' the position of the cylinder 
while o; crating it, without looking at 
it, a wh el is fastened to the cylinder 
shaft, ontaining several notches, or 


teeth, \ nich engage a roller, support- 
ed on tie end of the pawl, which is 
against the star-wheel by 


pressed 

means’ a spring. As the cylinder 
is rotat: 1 this pawl offers some resist- 
ance to he movement of the handle, 
and as t moves into the notches the 
effect i plainly felt by the operator, 
who sh uld leave the controller tan- 
dle on]: in the position shown on this 
pawl avi star- wheel, because it is at 


these puints that the fingers make tne 
best contact with the cylinder. Also 
the star-wheel gives the additional ad- 


vantag. of making a quick-break at 
the tin of passing from one position 
to ano‘ner, as the tension of the 
spring :elps turn the cylinder after 
the rolicr has passed the point between 
two noiches. On one of the control- 
lers, as will be afterwards described, 
there iv only one notch on the star- 


wheel to indicate the off position of 
the controller. 

At tie top of the controller is a 
base-plute containing stops to limit 
the motion of the handle and points 
to sho. the position of the cylinder. 
On some of these controllers the cap- 
plate is provided with a notch into 
which « latch on the handle will fall 
when te eylinder is turned to the off 
position, so that the operator, when 
quickly stopping a motor, will not 
carry tle handle past the off position, 
and reverse the motor. 

There are five different kinds of 
controllers used on these ships, 
divide’ into three general classes, 
according to the kind of work that 
they ave to perform, and are arbi- 
trarily designated as R, B, and P: 
The 2 controllers are rheostatic in 
their method of operation, and are 
used for the purpose of starting, 
stopping, reversing, and controlling 
the speed of the motors. They are 
particularly adapted for motors de- 
signed to carry a load in either direc- 
tion. 

The B controllers are those which 
are designed to give electrical brak- 
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ing. By this the electric solenoid 
brake used in some cases is not meant, 
as that is simply a mechanical brake 
electrically operated. But in the B 
controller the motor is made to run 
as a generator by the momentum of 
its armature or load, and in this way 
reduces its speed or stops itself. In 
this way the speed can be controlled 
within proper limits, no matter 
whether it is lifting the load or is 
driven by its load. This does not 
take place in the case of the ordi- 
nary rheostatic controller, in which 
case more resistance turned into the 
circuit will cause the armature to run 
faster when it is driven by its load, 


' 


O 





steam pressure and 25 inches va- 
cuum exhaust. There is a heavy 
bed-plate bolted to the foundation 
supporting the engine and generator, 
and part of this bed-plate forms a 
reservoir for the oil used for lubri- 
cating the moving parts of the en- 
gine. The crank pit, which is en- 
closed by the column, is accessible 
through a large door in front of the 


engine, and a smaller‘one at the back. 


The range of steam pressure for this 
engine is between 80 and 120 pounds, 


but the normal as well as the most 
economical pressure is 100 pounds, 
and it is advisable to maintain this 


pressure. The lowest pressure at 


O © 


Fie, 3.— FoRE AND AFT SECTION OF SUPERPOSED 13-INCH AND 8-INCH TURRETS, 
SHOWING TURNING AND Horst Morors. 


and there is no way of reducing its 
speed below its full-load speed. 

The P type of controller is used 
where the voltage of the generator is 
to be varied in order to obtain a 
change of speed of the motor, and is 
therefore called a variable voltage con- 
troller. There is only one kind of 
these controllers on these ships, known 
as the P 2, for controlling the rota- 
tion of the turrets. It is radically 
different from the other controllers, 
both in design and in system of con- 
trol, although it retains the general 
features given in the general descrip- 
tion, but the proportion and arrange- 
ment of its contacts are quite different. 

The engine of the main generating 
sets (see illustration in ELECTRICAL 
Review of November 22), is of the 
single-crank, vertical, tandem, com- 
pound, double-acting, enclosed type, 
and has a speed of 310 revolutions per 
minute at full load, with 100 pounds 


which this engine will carry full load 
is 80 pounds, with 25 inches vacuum. 
The engine will carry an overload of 
50 per cent, and may be run on a 
steam pressure up to 150 pounds with- 
out any trouble. 

The cylinders are 1034 inches and 
18 inches, with a stroke of 8 inches. 
The cylinders are cast in one piece 
with the L.-P. cylinder on top. Both 
cylinders have relief valves, and are 
tapped for drain and indicator valves. 
The clearance in the H.-P. cylinder 
is 7% per cent, and in the L.-P. 
cylinder, 74 per cent. 

The shaft and crank are made from 
one solid piece of steel. Cast-iron 
counterbalanced weights are fastened 
to the crank opposite the crank pit, 
to balance the moving parts. The 
shaft on one end receives the governor 
wheel, and on the opposite end a 
flange coupling is secured for trans- 
mitting the power to the generator. 
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A small eccentric, with 7%-inch stroke, 
is turned on the hub of the coupling 
for driving the oil pump. The main 
bearings, two in number, are hollow, 
cylindrical, cast-iron shells, with 
flanges for bolting to the standard. 

The governor consists of a heavy 
flywheel, keyed to the shaft and 
carrying the governor parts and the 
H.-P. eccentric. The governing 
mechanism consists of a single fly- 
weight, connected to a lever carrying 
the pin, which operates the H.-P. 
valve. The motion of the fly-weight 
is opposed by spring attached to the 
pulley. By increasing or decreasing 
the tension on this spring the speed 
may be raised or lowered. The same 
effect will be produced by moving the 
spring in the slot on the fly-weight. 
The system of lubricating the bear- 
ings in these engines is by forcing the 
lubricant under pressure to the vari- 
ous bearings. : 

The generators are compound wound 
for 80 volts, of the multipolar type, 
having 6 poles and an output of 50 
K.W. with an armature speed of 310 
revolutions. Each generator is bolted 
to a cast-iron base, to which is also 
secured the tandem,compound engine 
just described, and to the shaft of 
which it is directly connected. The 
magnet frame is a cast-steel ring made 
in two pieces, bolted together and 
carries six removable cast-steel pole- 
pieces, which are held in position by 
keys. Suitable lugs are cast on the 
lower half of the magnet frame for 
bolting it to the base. 

Each double turret (see Fig. 3), is 
turned electrically, the method of 
speed control of the driving motors 
being entirely different from that of 
any other motor in the ship. 

There are two fifty-horse-power 
electric motors, located below the floor 
of each 13-inch turret. These motors 
are regulated in speed and direction 
by a controller, situated under the 
sighting-hood, between the 13-inch 
guns. The operator has only to turn 
his controller-handle from the ‘‘ off ” 
position in the direction in which he 
wishes the turret to move, and the 
motors will drive the turret as desired, 
the speed of travel being dependent 
upon the amount which the handle 
has been displaced. 

The method of control depends 
upon the fact that the speed of a 
motor armature running in a constant 
magnetic field is proportional to the 
volts impressed upon its brushes. 
Therefore by conveniently varying this 
voltage the speed of the motor is 
changed. 

In this case each turret requires one 
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independant generator for the supply 
of the turning motors, but the dynamo 
switchboard is so designed that any 
generator may be used for either tur- 
ret. The fields of the motors of the 
generator are separately excited from 
the switchboard busbars, and are con- 
sequently independent of the voltage 
generated by the armature of the dy- 
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namo. ‘The field rheostat on the gen- 
erator panel board is cut out, and in 
its place another rheostat in the tur- 
ret operated by the controller is used, 
the generator field wires being carried 
to the turret for this purpose. The 
series coil of the generator is short- 
circuited by a switch on the head- 
board. 

The armature terminals of the gen- 
erator are connected through the nec- 
essary switches, etc., directly to the 
armature terminals of the motors. 
The motors are in multiple. As the 
engine drives the dynamo armature 
at a constant speed ‘the volts delivered 
by it to the motor armatures are ap- 
proximately proportional to the shunt 
field excitation, and consequently the 
speed of these armatures and of the 
turrets is directly controlled by the 
operator in the turret. This state- 
ment is correct, regardless of the me- 
chanical resistances encountered, up 
to a load which causes the engine to 
slacken materially in speed. 

The current required is dependent 
upon the turning moment necessary 
to overcome mechanical resistance, 
and will not vary greatly at any con- 
stant speed, regardless of what that 
speed may be. 

If, when the motor is in motion, 
the controller is turned to such a 
position that the armatures would be 
driven as motors at a lower speed than 
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that corresponding to the speed of 
the turret, the turret will drive the 
armatures, which will immediately 
generate current and absorb energy, 
bringing the turret down to the 
speed of the armatures when running 
as motors. 

When the controller is placed on 
the off position, the brushes of the 
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motors are connected through a low 
resistance, so that the armatures 
would generate .large currents if 
revolved, thus requiring much ex- 
penditure of energy, which would be 
greatly increased by the mechanical 
connections from the turret, and thus 
electrically locks the turret. This 
condition does not hold unless the 
motor fields are excited. 

(To be continued.) 
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American Association of Electrical 
Fan Manufacturers. 


A number of electrical fan manu- 
facturers, after a series of meetings 
held in New York city last week, 
have decided to organize the Ameri- 
can Association of Electrical Fan 
Manufacturers, A provisional com- 
mittee has been appointed, with Mr. 
H. Burd Cassel, of Marietta, Pa., as 
chairman. The chief idea aimed at 
is to secure uniform prices for elec- 
tric fans. It is said that about 
$25,000,000 is the amount of capital 
involved in this branch of the indus- 
try, which is controlled by about fif- 


teen firms. 
—_— oa 


New York Electrical Trade Asso- 
ciation. 

The fourth annual meeting of the 
New York Electrical Trade Associa- 
tion will be held at the Astor House, 
on Wednesday, December 6, at two 
p.m. A full attendance is requested. 
An ‘‘Advance Information ” plan will 
be presented for consideration. 


Wall Street and the: Electricai 
Stock Market. 


Owing to the fact that the stock 
exchanges were closed on Saturday, 
November 25, on account of the 
funeral of the late Vice-President 
Hobart, our market report is brought 
up to Monday, November 27. It was 
expected that the showing made by 
the clearing-house banks on Saturday 
would stimulate speculating on»Mon- 
day, but*the action of the market 
was disappointing. The favorable 
bank statement was offset by the 
London rates for money. 

On the New York Stock Exchange 
General Electric closed on November 
27 at 131% bid and 13134 asked, a 
gain of 5% points. Metropolitan 
Street Railway, of New York, closed 
at 194 bid and 194% asked, a loss of 
14% points. Third Avenue Railroad, 
of New York, closed at 150% bid and 
153% asked, a gain of 4% points. 
Brooklyn Rapid Transit closed at 88 
bid and 88% asked, a loss of 1% 
points. 

On the Boston exchange American 
Bell Telephone closed at 355 bid and 
358 asked, a loss of 7 points. Erie 
Telephone closed at 108% bid and 
109 asked, a loss of 114 points. 
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On the Philadelphia exchange 
Electric Storage Battery closed at 
120 bid and no asked price. Union 
Traction closed at 4034 bid and 40% 
asked, a gain of 13% points. Electric 
Company of America, closed at 14% 
bid and 1434 asked, a loss of 1% 
points. 

On the curb or outside market in 
New York Electric Vehicle closed at 
75 bid and 80 asked, a gain of 5 
points in the bid price. Electric 
Boat closed at 22 bid and 24 asked, a 
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gain of, 2, points. Electric Axle 
closed at 634 bid and.7% «sked, g 
loss of 34 of a point. 
Wall Street, November 27. 
iba Memes i sel 
Meeting of the American | «stitute 
of Electrical Enginee:'s, 


The 137th meeting of the “ merican 
Institute of Electrical Engi» :ers, way 
held simultaneously in New \ ork and 
Chicago, on Wednesday ever ng, No. 
vember 22. 

The paper on the prograr 
one by Mr. E. J. Willis on ° 
of a 300-Kilowatt Direct-C: .nected 
Railway Unit at Different “Loads,” 
The conclusion reached in ti paper 
was that it is advisable to bui!: direct. 
coupled street railway units vith an 
under-sized engine using two eccen- 
trics. The discussion on the paper 
was very short, being confined princi- 
pally to a few questions asked by Mr, 
C. O. Mailloux. The feature of the 
programme was a topical discussion 
on wireless telegraphy. Professor 
Reginald Fessenden opened ‘he dis- 
cussion witha most interesting dis 
sertation on recent experimental work 
in this direction. He exhibited to the 
Institute a very interesting wire model, 
showing the travel of a wave of elec- 
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GRINDING AND Mrxine Puastic MATERIA‘. 


tromagnetic induction across ‘he con- 
ducting earth, and deduced Marconi'’s 
rule connecting the distance of trans 
missions with the square of tle seud- 
ing and receiving mass, He also e 
hibited a number of rough models of 
receiving instruments, mostly of the 
electrodynamometer class. ‘The dis- 
cussion was carried on further by 
Messrs. Mailloux, Kennelly, Pupla 
W. J. Clarke, and others. Dr. A. E. 
Kennelly presided at the New York 
meeting. 
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ne, Telegraph and Cable 


Company of America. 


The com} 


jletion of the board of 


jirectors of the Telephone, Telegraph 


ad Cable © 


ot yet bec 


has it that 


ut the’ offic 


Broadway, 


ionnel of toe 


ompany of America, has 

announced, and rumor 
iere is a hitch in the per- 
organization. Inquiry 
of the company, at 100 
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Maloney, F. M. Jenks, W. L. Elkins, 
Frank H. 'lilford, W. H. Gelshenen, 
Thomas Dolan, Charles E. Adams, 
Oakes Ames and Charles Holbrook, 
of Boston; D. R. Francis, of St. 
Louis; William Ef. Crocker, of Cali- 
fornia, and James EK. Hayes.” 


a. 2 oe 


A Gas Explosion. 
In the middle of the afternoon of 





—CarBoN Marine. Forcine out Piastic MATERIAL THROUGH 
SHAPING D1Es, 


New Work, by a repre- 


kotative of the ELECTRICAL REVIEW, 
leveloped t!.c information that every- 
bing was running smoothly, but that 
he full board had not yet been 
elected. 

The following appeared in the 
hiladelphi: Evening Bulletin, of 
‘ovember ’ 7, and, if true, will have 
veryimporiant bearing on the affairs 
bf the company: 

“The co! ossal plan to control all of 
be indepen ‘ent telephone companies 
nthe Unit. States, and to combine 
herewith toe great telegraph com- 
panies and the five Atlantie cable 
mpanies, ‘or which purpose the 
felephone, Telegraph and Cable 
ompany ©: America was incorpo- 
ted Novesiber 9, with a capital of 
30,000,001. received a severe blow 
hlay, the effect of which may be 
a-teachiny. This was none other 
han the windrawal from the scheme 
Mt William '. Whitney, Thomas F. 
wan, Antiony N. Brady. William 
» Elkins, P. A. B. Widener and 
thomas Dolan, the men whose sup- 
port made the success of the enter- 
tise possi!ie, and whose opposition 
t indiffereice may be fatal to its 
istence, 

“The president of the company 
8 William J. Latta, former general 
seit of the Pennsylvania Railroad 
mpany in this city, which office he 
signed September 1 last. Associated 
mth him in the beginning of the 
nterprise were J. J. Astor, P. A. B. 
idener, Charles R. Flint, Martin 


November 23, a gas main in the bot- 
tom of an excavation at the corner of 
Broadway and Canal street, New 
York city, was injured by a work- 
man and, before all the men em- 
ployed in the covered excavation 
could escape, a lighted lamp ignited 
the gas, causing a very violent ex- 
plosion, which resulted in the death 
of one person and the injury of nine 
others. The effect of the explosion 
was to destroy a large amount of 
window glass in the neighborhood, 
and naturally to cause much commo- 
tion and panic on the crowded 
thoroughfares where it happened. 
siameee 
A Chance to Consolidate Tele- 
phone Companies. 
To THE EpiTor oF ELEcTRICAL REVIEW: 

In view of the fact that there is a 
movement on foot to consolidate all 
the independent telephone exchanges 
in the United States, it seems to me 
that there is a wide and remunerative 
field in the South for some man or 
men with energy to consolidate the 
exchanges of, say, Georgia and 
Florida, as there are a greater num- 
ber oi independent exchanges in these 
two states than in any other southern 
states. There is a ‘‘ bonanza” for 
the man who succeeds in effecting a 
consolidation. Should any one wish 
further information and data, I will 
gladly furnish same upon request, 
with stamps for reply. 

S. B. Hupson. 

Cuthbert, Ga., November 21. 








Carbon Making. 


Notwithstanding the enormous 
amount of carbon that is consumed 


for brushes and in arc lamps, very 
few know how this indispensable 
product, which has such marked 
physical properties, is manufactured. 
The illustrations accompanying this 
article show four processes in the 
manufacture of carbons in a well de- 
signed modern factory. 

The raw material is Pennsylvania 
petroleum coke, which is made from 
the crude oil product of that state. 
This is delivered at the factory in 
lumps, and the first operation is its 
reduction in a crushing machine to 
about pea size. From the crusher 
the granular coke is elevated bya con- 
veyer to bins, whence it flows into 
calcining retorts or furnaces, one of 
which is shown in Fig. 1. The 
crushed coke is maintained in these 
furnaces ab an exceedingly high tem- 
perature, for a time long enough to 
thoroughly volatilize and destroy any 
hydrocarbon or volatile matter that 
might have remained in the coke. 
From these calcining furnaces the ma- 
terial is taken. a cooling room, where 
it is allowed thoroughly to cool before 
going through the next stage, which is 
grinding. Fig. 2 shows aset of grind- 
ing mills at work. These reduce the 
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mixing kettles, where the different in- 
gredients are put together and thor- 
oughly mixed and heated so that they 
come out ina plastic condition. This 
plastic mass is then pressed in hy- 
dranlic presses, the round rods intend- 
ed forelectric lighting,and rectangular 
rods to be sawed up into brush carbon, 
being pressed through a die, forcing 
out a rod of the material which, on 
account of the high pressure employ- 
ed, is very uniform in texture as well 
as smooth and accurate in dimen- 
sions. Fig. 3 shows the pressing ma- 
chine forcing out a strip of this ma- 
terial, which is being received on a 
tray and which will afterwards be cut 
up into short lengths for brushes. 
The trays are about five feet long, 
and this is the usual length of the rod 
of plastic material that is forced out 
at one operation. 

After having been cut to the re- 


quired lengths, the little bricks of 
semi-plastic material are then baked 
in furnaces, the tops of which are 
shown in Fig. 4, and subjected to an 
exceedingly high temperature for 
seven days. When the furnace is 
cooled and the carbons are taken out, 
they pass through various mechanical 
processes for the removal of the sand, 
etc., which adheres to them, grinding 
to insure accuracy of size and shape, 
and copper plating where this is 
necessary. 





Fie. 4.—CARBON MAKING. 


coke to the finest possible powder, 
which is then elevated to bolters 
where, by passing through bolting- 
cloth of various grades of fineness, 
all but the most impalpable powder is 
extracted and returned to the grind- 
ing room. The fine carbon dust is 
then stored in large bins awaiting 
subsequent processes of manufacture. 

The mixture of this dust with the 
binding material is accomplished in 


Tops oF FURNACES FOR FINAL HiGuH- 
TEMPERATURE Firing. 


The illustrations shown represent 
scenes in the works of the Speer Car- 
bon Company, St. Mary’s, Pa., 
whose factory is representative of the 
best modern methods in this business. 
A unique advantage that is possessed 
by this establishment, is that natural 
gas is used as a fuel in the various 
kilns and furnaces, the result being 
that the temperature can be very 
closely regulated and maintained to 
the consequent benefit of the prod- 
uct. 
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Volta and the Voltaic Cell.* 
(Concluded from page $45.) 

Of Volta’s stern adhesion to strict 
scientific method, and his condemna- 
tion of fanciful speculation, or merely 
sensational experiment, Professor 
Righi has much to say. ‘* What 
possible good,” Volta wrote, ‘‘can 
come out of all this, unless the ob- 
servations are reduced to scale and 
measure, and especially in physical 
science? What is the use of ascer- 
taining a cause unless the quantity 
and intensity of the effect is deter- 
mined, as well as its character or 
quality.” It was in obedience to this 
method that he was led to transform 
Nollet’s thread electroscope, and 
Cavallo’s pendulum electroscope, into 
measuring instruments, by the con- 
struction of the straw electroscope, 
which he took pains to calibrate by 
ascertaining the relation between the 
deflections and ‘the corresponding 
tension, to use the word then in 
vogue. 

The great success of his teaching at 
the University of Pavia is attested by 
Arago, who said that ‘‘the pride and 
pleasure of being able to call oneself 
a pupil of Volta contributed largely 
for more than 30 years to the great 
success of the University on the 
Ticino.” 

It was after his appointment to the 
professorship that Volta composed 
and published his memoir on the con- 
denser. With this he was able to 
show the existence of electricity in 
circumstances in which the straw 
electrometer by itself was useless, 
such as, for instance, in his experi- 
ments on the electricity of contact. 
We may recall, too, the experiments 
made by Volta at Paris, in collabora- 
tion with Lavoisier and Laplace ; and 
in London with Bennett, Magellan 
Cavallo and other members of the 
Royal Society, designed to show the 
production of electricity by the evap- 
oration, the combustion and the ex- 
pansion of gases, though modern 
opinion on the causes of this electrifi- 
cation differs from that which was 
expressed by Volta and others of 
his contemporaries. 

Another good example of the ap- 
plication of the electrometer, com- 
bined with a condenser, is an experi- 
ment made by Volta on the nights of 
July 28 and 29, 1780, when the sky 
was illuminated by an exceptionally 
brilliant aurora; and this is an espe- 
cially good instance, because it illus- 
trates his extreme caution in drawing 
conclusions from observation. On 
these nights, by connecting a con- 


*A lecture delivered in Como, Italy, September 
18, 1899, by Professor Augusto Righi. 
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denser and electrometer to an aerial 
wire, he obtained certain evidence of 
electrification and even small sparks. 
This appeared to prove the aurora to 
be certainly an electrical phenomenon. 
But later on he did not consider him- 
self justified in considering the point 
rigorously proved, and writing nine 
years later to Dr. Bondioli, the author 
of a paper on the aurora, he declared 
himself certainly inclined to believe 
in the electrical nature of the phe- 
nomenon, and recognized the simi- 
larity between its appearance and that 
of the electric discharge in exhausted 
gases, but at the same time he uttered 
a warning in criticism of those who, 
he said, “‘are infatuated with elec- 
tricity, and see electric fire in every 
spark and every flame in heaven and 
earth.” 

To the phenomena of natural elec- 
tricity Volta gave many years of 
study, and published the result in 
his famous letters on meteorological 
electricity, addressed to Professor 
Lichtenberg, of Gottingen, and in a 
long memoir on hail, published by 
the National Italian Institution. 
These letters show most clearly, that 
while occupied with such arguments, 
he had constantly in his view the in- 
troduction of accurate measurement 
into his researches at every possible 
opportunity. With the desire of mak- 
ing the indications of different elec- 
trometers mutually comparable, and 
of founding a general system of grad- 
uation analogous to that used in ther- 
mometry, Volta proposed, in the first 
of the letters referred to’ above, to 
determine, by means of a balance, the 
equilibrium between known weights 
and the electrical force acting ona 
metallic disk suspended from one of 
the arms. But one step, though a 
very important one, was required to 
bring this arrangement to the modern 
guard ring electrometer of Lord Kel- 
vin. 

The action of flame in the discharge 
of an electrified body, similar to that 
of an innumerable number of sharp 
points, was discovered by Volta in 
1787, and was of undoubted service 
in his study of the electrical phenom- 
ena of the atmosphere; and though 
its employment as a discharger is not 
usually convenient, yet recourse is 
still had to the flame, which presents 
some advantages in cases of rapid elec- 
trical variations or of imperfect in- 
sulation. This use of the flame is 
treated fully in the letters to Professor 
Lichtenberg, and some interesting ex- 
periments are described which might 
lead to other special applications of 
it. In one of these experiments, 


which is little known, having dissi- 
pated by the use of a flame the charge 
of a Leyden jar into the air of a room, 
he afterwards, by the same means, 
succeeded in collecting part of it into 
a new jar. 

The theory of hail proposed by 
Volta, which attributes the freezing 
to the cold produced by rapid evapor- 
ation, is in its general] lines still ac- 
cepted, and the ingenious hypothesis 
of the electrical dance of the little 
hailstones between two oppositely 
electrified clouds, invented by Volta 
to explain their gradual formation 
and prolonged suspension, though 
now considered insufficient, can not 
be treated as absurd. 

Volta has left deep footprints in 
other fields of research. De Lue, 
Roy, De Saussure, Lambert, Ber- 
thollet, Amontons and other accqn- 
plished physicists who were occupied 
with the important study of the dila- 
tation of gases, had obtained dis- 
cordant results. Volta’s fine intu- 
ition divined that the cause of the 
discrepancy was the presence of water 
vapor, which was mixed with the air 
in many of the experiments. Having 
eliminated this, he obtained consist- 
ent results, which enabled him to 
formulate the laws of the propor- 
tionality between the increase of 
pressure of a given volume of air and 
the rise of temperature which pro- 
duces it. He recognized, moreover, 
that air which contains a constant 
quantity of vapor behaves like dry 
air, and justly concluded that water 
vapor itself behaves like air. Finally, 
the postscript of a letter to Vassalli 
asserts that the quantity of vapor 
formed in a given limited space is the 
same, whatever may have been the 
space originally occupied, and how- 
ever much air it may contain. Gay, 
Lussac and Dalton confirmed these 
results by numerous experiments, and 
were able to announce anew the laws 
which to-day bear their names. 

So far the extracts from Professor 
Righi’s address are taken from the 
part dealing with Volta’s work which 
did not bear on the discovery of the 
pile. Those now following refer to 
Galvani’s discovery. 

Eight years older than Volta, Gal- 
vani’s labors had already secured for 
him a wide and ungrudged reputation, 
though his habitual delay in publish- 
ing his observations led in some cases 
to the harvest of his honors by others. 
A survey of his existing MSS. shows 
that before 1780, he was occupied 
with the researches which led him to 
his famous experiment, and that be- 
fore 1791, the year of publication of 
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his masterly work, ‘ De Viribus Elee 
tricitatis in Motu Musculs;ri Commer, 
tarius,” he had already prepared go 
eral accounts of his experiments, and 
had refrained from publishing them, 
After it had been made «-vident thy 
the lively muscular contr: tion of the 
frog, prepared in the clas. ca) manne 
which bears Galvani’s ne me, consi 
tutes an electroscope of i: mense sen. 
sibility, capable of detecting not onl 
the feeblest charges of 2:tifical ele, 
tricity, but even of atmospheric ele 
tricity, Galvani occasion: 'ly observed 
the same contraction in «pecial ir 
cumstances where the us:.al provocy 
tive cause was wanting. ‘I his singula 
fact could not fail to at:ract the at 
tention of so acute an observer, 
Galvani, and, to put it shortly, } 
taking account of the con: :tion neces 
sary for its occurrence, he recognized 
that it was nothing more ‘an theer 
istence of a metallic convection k 
tween the lumbar nerve of the frog 
and the muscle of the thigh, in fac 
it was sufficient to touch these tw 
points of the body of an animal with 
the ends of a wire to provoke live 
contractions, similar in al! respects t 
those effected by the hig! tension of 
the electrostatic discharge 
Galvani’s experiment, — repeate 
everywhere with suecess 2s soon as j 
was made known, occasioned profount 
sensation. That Volta was amon 
the first to occupy himself with it ap 
pears from a letter to Dr. Baronio 0 
April 3, 1792. Not satisfied with 
verifying what he himself terme 
‘‘the stupendous discovery of (al 
vani,” he varied the conditions of the 
experiment in many ways, and 4) 
plied himself to ascertaining th 
smallest discharge sufficic it to caus 
the contraction, substituting for th 
simple wire a Leyden jar whox 
charges were measured ‘y drawing 
them from another jar of know 
capacity. A few accurate «ud method 
ical experiments establisled the im 
portant fact that contraction wi 
more lively if the lumbar nerve W 
connected to the positive armator 
and the muscle to the negative tha 
in the reversed arrangement. Ab 
sorbed by interest in the new phenom 
enon, Volta for many years coil 
not abandon its study, and, indeed 
within a few months published a fs 
memoir on animal electricity, f 
lowed soon after by another. Read 
ing the limpid description of his 
numerable ingenious experimenls 
one can follow step by step the labon 
ous logic of his thought, and under 
stand how, by slow steps, that mea" 
evolution was accomplished whi! 
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woverted the admirer and supporter 
of Galvaui’s hypothesis into its op- 
ponent, avd gave birth to the theory 


of contact. 

His first experiments, in fact, 
wemed (0 corroborate Galvani’s 
hypothesi-. and his first memoir 


opens wil’ a passage which does not 
less honor to the writer than to him 
of whom ‘t was written. ‘‘ The dis- 
grtation published by Dr. Galvani, 
ofthe In-titute of Bologna, and pro- 
fessor in that university, who is 


celebrate’ for otber discoveries in 
matomy and physiology, on the 
action 0 electricity on muscular 


motion c.ntains a great and luminous 
discover’ which deserves to mark an 
epoch in the annals of physical and 
medical science, not only, nor so 
mach, or account of its novelty, as 
for the fect that it opens‘a wide field 
for reser ch, equally interesting and 
nd of the most valuable ap- 
plication. The third part of this 
york proves, by the evidence of many 
experiments, well combined and ac- 
curately described, that there exists 
a true end real animal electricity, 
that is ‘> say, electricity excited by 
the livins organs themselves.” 

It wa: in the course of these ex- 
perimeni: on Galvani’s discovery that 


curious, 


Volta fond the action of a circuit of 
two dissimilar metals to be greatly 
superior to that of a homogeneous 
circuit in its effect on the muscle. 
Galvani’s own experiments, describ- 
ed in th second memoir, showed that 
the muse vtlar contraction was a second- 
ary effect of the excitement of the 


nerve. j.ed by this to experiment on 
the nerves of sense, he discovered the 
curious effect of taste produced by 
the contact of two different metals ap- 


plied to the tongue, an effect which, 
though unknown to him, had been 
describe’ 25 years before by the Swiss 


philoso) ner, Sulzer, a member of the 
Acadeni: of Berlin, in his ‘‘ New 
Theory of Pleasures.” 

Gradually his suspicion assumed a 
more de\inite shape, and in letters ad- 
dressed to Tiberio Cavallo, Volta de- 
clared |imself to be persuaded that 
the phenomena observed by Galvani 
and hinself were mainly due, not to 
animal electricity, but to a very weak 


artificial electricity produced in some” 


Way, not understood, by the contact 
of dissimilar armatures. At the same 
time, with admirable prudence, he 
added that certain effects, such as 
that of the contraction produced by a 
homogeneous wire, still appeared to 
be certainly due to animal electricity. 

One point is worth special remark. 
He perceived at this stage that the 
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electrical want of equilibrum was due, 
not to a momentary electrical flow 
like the discharge of a condenser, but 
to a continuous phenomenon, to de- 
signate which he began to use the 
term current of electricity. This 
conception naturally suggested new 
and varied experiments, which led 
him at last to exclude all animal elec- 
tricity, and to formulate more and 
more clearly his own hypothesis. 

What do you think, begins one of 
his letters to Vassalli, of the supposed 
animal electricity ? I, myself, am 
continually more convinced that the 
whole action procecds originally from 
the combat of two metals with ene 
wet body, or with water itself, and 
that in virtue of this combat, the 
electrical fluid is thrust forward by 
the metals themselves into the wet 
body, or into the water, in some cases 
more, in others less actively (most ac- 
tively of all in the case of zinc, least 
of all in the case of silver), and that 
by this an uninterrupted flow is in- 
duced through suitable conductors, 
and the fluid is drawn in a continu- 
ous circuit. 

As may be supposed, the support- 
ers of animal electricity descended 
into the field and accumulated ex- 
periments tending to establish their 
hypothesis. Among these Aldini and 
Dr. Eusebio Valli distinguished them- 
selves by their bravery and activity. 
On his side Volta opposed new ex- 
periments and forcible arguments to 
those of his adversaries, and the 
famous battle, waged with ardor, but 
never without courtesy, spread be- 
yond the borders of Italy and lasted 
many years. The spectacle was of 
extreme interest. Victory seemed to 
belong now to one side, now to the 
other, as a new fact or an ingenious 
argument changed the fortune of the 
combatants ; but so great was the ad- 
miration excited by the valor of both, 
so evident was the love of truth by 
which all were animated that no 
partisanship or hope of victory for a 
particular side was anywhere evolved. 

The first and most important ob- 
jection to Volta’s view was the ex- 
periment with the conductor com- 
posed of one metal, and his reply to 
this was that the homogenity was 
only apparent, and that small varia- 
tions of temperature and other cir- 
cumstances were sufficient to produce 
the effect. 

Why have recourse, exclaimed 
Volta, to the supporters of animal 
electricity, to a principle, purely 
hypothetical, of a natural want of 
balance of the electric fluid in animal 
organs? This is merely a_ useless 


multiplication of the causes of the 
action by adding others of the same 
kind as the effects produced. Let us 
stand by that which has been directly 
and indisputably proved, and not be 
carried away by conjectures and 
hypotheses which may be elegant and 
attractive, but are hardly ever suc- 
cessful, and are useless if they do 
more than express the results of the 
most simple and clear experiments. 

When once it had been established 
that an electro-motive force exists 
between two wet conductors of the 
second class (electrolytes) in contact 
it became impossible for the sup- 
porters of the hypothesis of Galvani 
to entirely exclude the intervention 
of contact electricity and the famous 
controversy began at length to 
languish. 

The section of Professor Righi’s ad- 
dress dealing with the invention of 
the pile begins thus: 

Alessandro Volta’s noble intellect 
shone nowhere so brightly as in his 
researches on contact electricity. A 
lively imagination, controlled at all 
times by the coolest judgment, a 
serene spirit in the face of difficulties, 
which compelled him to modify his 
ideas ; a penetrating sagacity in con- 
triving experiments, and unequalled 
skill in their execution ; sane reason- 
ing power in the interpretation and 
collation of facts, and in drawing con- 
clusions from them—these were the 
salient characteristics of his lofty 
mind. 

We all know how the new discovery 
(of the pile) astonished the world, 
what an outburst of admiration it 
produced, what well-merited honors 
it earned for Volta. And truly the 
impression produced can not have 
been otherwise than it was—prodigi- 
ous. Since then we have been able, 
with extremely simple means, thanks 
to the pile, not only to produce many 
of the effects of the discharge of elec- 
trified bodies, but to obtain entirely 
new and unexpected results. More- 
over, those previously kuown have a 
special character when produced by 
the pile, which renders them more 
useful or more interesting than before. 

The researches which led Volta to 
the invention of the pile furnished him 
with the victorious weapon for a final 
combat with those who persisted in 
thinking the so-called gulvanic fluid 
to be something different from the 
electric fluid, the supposed cause of 
electrical phenomena. In his first 
memoir on ‘The Identity of the 
Electric Fluid and the Galvanic 
Fluid,” Volta most completly summed 
up the famous controversy and ex- 
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pounded his own theory. A distin- 
guished nephew of the great Comascan 
has happily said that this is ‘*‘ a stu- 
pendous work, rich with new experi- 
ments and subtle arguments,” and 
may be looked on as ‘his literary 
testament.”” The adventures of this 
memoria] are curious and instructive. 
In 1805 a scientific society offered a 
prize for competition, inviting men of 
science to expound clearly, with 
dignity and without offence to any 
one, the question of galvanism at issue 
between our distinguished members 
Signor Giovanni Aldini and Signor 
Alessandro Volta. The prize was not 
awarded to any one of the three com- 
petitors, and the sealed envelopes 
which contained the author’s names 
were burned. But one of these com- 
petitors was Alessandro Volta, and the 
work presented by him was this 
ponderous memoir. Nine years after- 
wards Configliacchi, Volta’s successor 
in the chair of physics at Pavia, pub- 
lished the work in such a way as not 
to make it understood that he was not 
the author, and when long afterwards 
he composed a bombastic eulogy of 
Volta, he omitted this memoir from 
the list of his published works. Since 
then we have obtained evidence, now 
irrefragable, that the memoir really 
came from the pen of Volta. 

In this victory (the discovery of 
the pile) luck had no part. It was 
the result of a long series of sagacious 
researches and ingenious experiments, 
inspired by consecutive logical deduc- 
tion. Thanks to the pile, electricity 
has ceased to be merely an object of 
scientific interest, and has become a 
weapon of research, powerful, far 
reaching, catholic. By its aid, science 
has developed for mankind a multi- 
form mode of energy which seems 
destined to produce a profound revo- 
lution in human affairs only compar- 
able to that produced in remote ages 
by the use of fire. 

Towards the end of 1792, soon 
after the discovery of Galvani, a dis- 
tinguished Italian chemist, Giovanni 
Valentino Fabbroni, had attributed 
the muscular contraction of the frog to 
a chemical phenomenon. He had 
studied the effects produced when 
two different metals, immersed in a 
liquid, are placed in contact, and had 
recognized that these, which consist 


principally in the oxidation of a 
metal, do not occur unless the 
metals are in contact. According 


to Fabbroni, the moist body of the 
frog fills the place of the liquid in 
respect to the two metals of the con- 
ducting arc, and the contraction is 
due to the chemical action caused by 
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their contact. At the same time, 
Fabbroni showed that he was inclined 
to admit the production of electricity 
as a secondary effect. Afterwards 
Gautherot adopted this last supposi- 
tion, and asserted that the chemical 
action was the true cause of the elec- 
trical phenomena which Volta had at- 
tributed to simple metallic contact. 
This idea, adopted by Wollaston, 
Nicholson and others, was generally 
elaborated and completed, and gave 
rise to the modern chemical theory of 
the Voltaic cell. 

The chemical decomposition of 
electrolytes, which Nicholson, Car- 
lisle, Vassalli and others effected by 
making the liquid form part of the 
circuit connecting the poles of the 
pile, soon showed that an intimate 
connection exists between the two 
kinds of phenomenon, and strength- 
ened the chemical hypothesis. And 
although the theory of Grotthus and 
the laws of electricity formulated by 
Faraday and by our own countryman, 
Matteucci, have established that the 
electrolysis of the liquid and the 
passage of the current are inseparable 
phenomena, an explanation of the 
action of the pile can, nevertheless, 
be still based on Volta’s contact 
theory. 

And to-day, whether we attribute 
the starting of the action of electro- 
lysis to chemical affinities existing 
between the several metals and the 
electrolyte, or to the electrification of 
metals by their mutual contact, and 
whether, in consequence, we formu- 
late a theory of the pile on the chem- 


f~ 


ical or on the contact hypothesis, it 
will not be possible to establish the 
truth of the former, as against the 
latter theory, except by a direct proof, 
that no electricity is produced by 
simple contact between heterogeneous 
substances. 

Generally speaking, a new theory 
which penetrates the surface of the 
hidden causes of phenomena may 
thrust a little farther back the limit 
between the known and the unknown, 
but can not give us a view of the first 
cause. At present 1t seems possible 
to base an explanation of the phe- 
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nomena of the pile on the conception 
of floating atoms or groups of atoms, 
integral parts of the molecule, whose 
electrical charges they bear, and it 
may seem possible to extend the 
principle of this explanation to 
other electrical phenomena. But 


supposing we succeed in doing all 
this, shall we have explained every- 
Certainly not. 


thing ? We come 





of having restored to our system of 
research the rigorous experimental 
method which had been taught by 
Galileo, from which we had wandered. 
By keeping our attention on the 
example of these great leaders, as 
beacons lit to guide our way, we shall 
certainly succeed in 
longed for progress, and shall con- 
tinually approach an intimate knowl- 
edge of the nature of electrical 
phenomena. 
a. 
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METHOD OF BaAsING INCANDESCENT LAMPS. 


then face to face with the question : 
In what does the electrical charge of 
an ion consist ? 

Indeed, we have as yet no precise 
idea of what the electrical charge of a 
body or atom may.be. The intimate 


Incandescent Lamp Manufacture. 

The manufacture of incandescent 
lamps, which was in its early days 
almost an experimental work, has 
been standardized to a very great ex- 
tent, and new processes and improved 


making the- 
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A New Idea in Rail Ponds, 
The type of rail bond shown jn the 
accompanying illustrations, is one tha 
has been designed to meet conditions 
requiring a combination of ood cop. 
ductivity with ease of application ang 


low cost. Fig. 1 shows the ‘ond agit 
appears before being placed in position 
on the rail. It consists of rectang. 


ular slab of rolled copper, ‘ts thick. 


ness depending upon the «nount of 
conductivity desired, in which are 
cup-shaped depressions at ~ach end, 
In these are placed stee! springs, 
similar to those used for losing the 
nuts of a fish-plate, and those latter 
are temporarily held in pice by a 
strap of sheet-iron, which is «\\t in two 
by the sharp edges of th: springs 
after the fish-plate has be+:: forced 
down over the bond. Fig. 2 shows 
a rail joint with this bond ir position 


ready for the angle - plat The 


whole surface of the cop:°r bond 
is amalgamated to prevent ‘ts rust. 


eS are 
amalgam 
metallic 


ing, and the contact suri 
covered with a_ plastic 

which insures practical 

contact between a large are: of the 
bond and of the rail. The rail is 
polished and cleaned before the ap- 
plication of the bond by means of an 
emery wheel, driven by hand, and is 
also lightly amalgamated by the use 
of a special compound made for the 
purpose. Mr. Harold P. Brown, of 
New York, the manufacturer of these 
bonds, has made some interesting ex- 
periments upon the properties of the 
plastic alloy, in connection wit!) which 
he has been well-known for some time. 
A very important test was that made 














nature of that electricity whose mas- 
ters we are, which we use in a thou- 
sand ways, from which this dying cen- 
tury may draw its characteristic 
designation, is still a mysterious 
sphinx defying us from afar. But it 
is not possible to feel discouragement 
while we are speaking of Volta. The 
great progress made in_ electrical 
science in our age gives us confidence 
in future victories, perhaps far greater 
than those already won. ‘That this 
progress is mainly due to the pile is 
the chief glory of Volta. But with 
this honor he possesses another, that 
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machinery are enabling many of the 
makers to turn out product of ex- 
ceptional accuracy. ‘The illustration 
exhibits a method of applying bases 
tolamps in the factory of the Western 
Electric Company, Chicago and New 
York, who are makers of the ‘‘ Sun- 
beam” lamp. It is well known that 
the bases are attached to the glass 
part of the lamp by a plaster of Paris 


cement, and that when this is done by 
hand the base is sometimes crooked, 
spoiling the appearance and often the 
usefulness of the lamp. The mechan- 
ical arrangement shown results ina 
uniform product. 




























eee 


on a hot switch on the main distrib- 
uting board ina large electric light 


station. ‘The current throuch the 
switch was 540 amperes and te drop 
across it 0.0176 volt. The switch 


could not be opened. but upon pulling 
out the knife-blades about half way 
and treating the surface with the plas- 
tic amalgam, then thrusting them back 
into the jaw, the drop under tiesame 
current became 0.00168 volt, or less 
than one-tenth of its origina‘ value. 
Those who attended the late convel- 
tion of the American Street. ltailway 
Association, in Chicago, will remem- 
ber the interesting experiments made 
there upon conductivity and resistance 
of joints by Mr. Brown. 
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i—UNJUST CRITICIS/1. 





‘ON ELLINWOOD GREENE. 





eral weeks the financial 
he daily papers have been 
advertisements predicting 
’ dire things for the Man- 
evated Railway Company. 
ker,” whose signature has 
e almost as well-known as 


sar **Old Subscriber” of 


y weekly, has expressed his 


cat the stock will sell at 30 


‘ips to sell the stock short 
circulated from Dan to 
. from Candahar to Cutty- 


ire structure has been repre- 
veing in danger of collapse 
ment. Colonel Murphy and 
of inspectors have spent 
ights in the effort to sug- 
- company ways and means 
the impending doom, and 
| two supporting pillars out 
Of course it is understood 
company itself has no in- 
preventing an accident, 
‘ht cost it a million dotlars. 
have been advised to avoid 
ider the structure, lest they 
in the general smash. 
ie, I think, for the dissem- 


f a little knowledge as to 


reasonably be expected of 
If it is 
the sooner the small stock- 


rty in the future. 


nload the better for them. 


other hand, it is one of the 
1 most stable investments 
Wall street, then it is time 
And the 
position is susceptible of 


iat fact known. 


roof. 


passing to the question of 


ohattan can earn with its 


rical equipment, I wish to 
e criticisms by the public 
and almost all the news- 
at the company unneces- 


iyed the change of motive 


criticisms are absolutely 
yundation. 


almost the present time the 
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state of the electrical art has never 
justified the expenditure of the vast 
No 
system had been sufficiently devel- 


sum necessary for the change. 


oped to offer any guarantee that the 
money would be well spent—that the 
entire equipment would not be soon 
relegated to the scrap-heap, and some- 
thing else substituted at a further 
large expense. 

As late as three years ago Mr. 
George Westimghouse, Jr., head of 
the large company which bears his 
name, advised the Manhattan officials 
not to hurry, and it was generally 
understood at that time that neither 
the Westinghouse nor General Elec- 
tric companies, the only ones in the 
world fit to undertake the job, could 
offer anything on which they were 
willing to risk their reputations. 

The Manhattan directors have used 
exquisite judgment in postponing the 
change till the present time. Now 
the system which they have adopted 
has been thoroughly tested in actual 
The bugs have been dis- 
It is standard- 
Both the manufacturing com- 


practice. 
covered and corrected. 
ized. 
panies above mentioned are now ready 
to stand for what they deliver. Every 
engineer of prominence in the country 
concurs in this view. I might mention 
the names of a score with whom I 
have lately discussed the question, 
and there was only one opinion. 

The costliness of the error of rush- 
ing into the electric railway business 
before the state of the art justified it, 
has been thoroughly demonstrated by 
the long list of expensive experiments 
in this direction. 

Mr. Henry M. Whitney, of Boston, 
and Mr. Thomas Lowrey, of Minne- 
apolis could give illuminating dis- 
courses on this subject. 
ment of the West End system has 


The equip- 


been changed at least four times, and 
of the Twin City system not less than 


three times. ‘The latter was nearly 
bankrupted by the expense, and Mr. 
Lowrey has had to wait eight years to 
see his system win itself out and its 
reestablishment as a good profit 
earner. 

The first car equipments used on 
both these systems cost about $4,000 
acar. To-day the price for infinitely 
better apparatus is about $800 a car. 


These two roads are only cited as 
examples. ‘Thelist could be extended 
indefinitely. While men of the type 
of Mr. Whitney and Mr. Lowrey may 
be considered public benefactors for 
their pioneer work, stockholders of 
most corporations prefer to stand 
aside and let somebody else do the ex- 
perimenting. 

Here I would like to pay a well- 
merited tribute to Mr. C. A, Coffin 
for his part in developing electrical 
railway work. It is due to his en- 
thusiasm and energy, more than to 
any other single cause, that America 
is nearly ten years in advance of Eng- 
land in this business, and that we are 
selling foreigners all the apparatus for 
their best systems. 

It is not true, as has been claimed, 
that the original appropriation of 
$18,000,000 is inadequate for the work 
of the Manhattan equipment, owing 
to the advance in price of supplies. 
The money is ample. The cost of 
some things has advanced since the 
directors voted in favor of the change. 
Copper, however, one of the important 
items, is cheaper. The appropriation 
is not only large enough to cover all 
purchases, but to provide for an over- 
hauling of the structure from end to 
end, including the stations. 

Now what can be expected of this 
system when the change of motive 
power is completed ? 

Of course it is true that there is no 
exact parallel to make comparison 
with. There are no other large ele- 
vated railway systems in the country. 
Every comparison made with large 
trolley roads, however, would be less 
than fair to Manhattan. The increase 
in traffic, the reduction in operating 
expenses, are absolutely sure to be 
more striking than on any trolley road 
(either overhead or underground) in 
the country. 

In Philadelphia the Union Trac- 
tion Company has increased its gross 
receipts from $8,100,000 in 1894, to 
$11,100,000 in 1898, and reduced 
operating expenses from $5,446,604 in 
1894, to $4,608,163 in 1898. 

In Pittsburgh the Consolidated 
Traction Company for the same period 
has increased gross receipts from 
$1,500,000 to $2,000,000, and reduced 
operating expenses from 60 per cent 
to 44 per cent. 

In this city the Metropolitan sys- 
tem’s gross receipts have grown from 
$8,745,495 in 1894, to $11,363,227 in 
1898, and operating expenses reduced 
from 60 per cent to 50 per cent. 

These are as fair comparisons as 
could be cited; but none of them 
does Manhattan justice. 
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In the first place the percentage of 
operating expenses to gross receipts 
will be lower than is possible on any 
surface road where stops are made on 
every block, as against one stop in 
five or six blocks on the elevated 
road. 

Secondly, the increased comfort of 
travel can not but result in an im- 
mediate increase in passengers carried 
and in gross revenue. 

Under the new arrangement the 
capacity of the system will be in- 
creased about 40 per cent. This will 
be in part accomplished by the sub- 
stitution of a passenger car (motor) in 
place of locomotive and tender, and 
in part by the increased speed obtain- 
able. 

In the Summer time full trains of 
open cars will be run, and a journey 
on the elevated will be changed from 
a necessity to a genuine pleasure. 

During the hours of light travel, 
instead of a five-car train once in five 
or ten minutes, trains of one or two 
cars will be run on one minute head- 
way. For the public at large this is 
probably the most important feature 
offered by the change from steam to 
electricity. 

The Union Traction road in Phila- 
delphia is operated on 40 per cent of 
gross income. The Manhattan system 
should do even better than this. The 
operating expenses for the year just 
closed were a trifle over 56 per 
cent. 

The increase in revenue, as indi- 
cated by comparisons mentioned 
above, should be not less than 30 
per cent, showing a total of about 
$12,000,000. 

Deducting fixed charges of $2,717,- 
289 (as per current report), there 
would be left for the stockholders 
$4,882,711, or 10 per cent on the 
entire issue. This is a conservative 
rather than an optimistic estimate. 

The position of the Manhattan 
Railway Company is impregnable. It 
is not a shadow. If any of the many 
consolidations talked of are ever car- 
ried out, the Manhattan company 
holds the key to the situation every 
time. This is especially true as re- 
gards a closer union with Brooklyn. 

And it would be strange indeed if 
the capitalists of the company are not 
found in the syndicate which will 
build the tunnel road. 

Stockholders in the company need 
have no anxiety. The system will 
be again as it was in its early years, 
one of the wonders of the metropolis, 
and electricity will score one more in 
an almost endless list of commercial 
and scientific triumphs. 
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Electric Light and Power. 

Inion, N. Y.— The Herkimer 
County Light and Power Company, 
which operates in Ilion, Herkimer 
and Mohawk, has decided to put in a 
system of incandescent lighting in 
Ilion. Operations will commence at 
once, and the work pushed to com- 
pletion as soon as possible. 

Butte, Mont.—The Butte Gas 
Light and Fuel Company has been in- 
corporated; A. J. Davis, W. L. 
Moyer, A. H. Barrett, R. W. Place, 
of Butte, and J. P. O’Dell, of 
Chicago, incorporators. 

ALBANY. N. Y.—The Norwich 
Gas and Electric Company has been 
incorporated with a capital stock of 
$100,000. The directors are Edward 
L. Smith, E. Floyd Kiser, Charles 
P. Nelles, N. N. Betts, of ‘Tona- 
wanda, Pa.; James H. Throop, 
Norwich ; Robert E. Drake, Syracuse: 
Selwyn N. Blake, Elmira. 

Patnt Rock, Tex.—J. F. Ford & 
Son contemplate putting in an elec- 
tric light plant. They will operate 
with water-power. 

BRILLION, Wis.—An electric light 
plant is to be established here. A 
15-year franchise has been granted 
to U. Behnke & Son, of this village. 

NEWMARKET, N. H.—The New- 
market Electric Light, Heat and 
Power Company has been incorpo- 
rated ; capital, $1,000 ; incorporators, 
J Pinkham, C. E. Tasker, A. C. 
Haines, C. A. Morse, C. W. Rogers, 
all of Newmarket: A. W. Griffiths, 
J. W. Burnham, both of Durham. 


CaNnANDAIGUA, N. Y.—M. D. 
Munger is circulating a petition ask- 
ing the trustees to grant him a fran- 
chise for establishing a mercantile 
electric lighting system in this village. 


RipGe Farm, Itt.—The Ridge 
Farm Electric Light, Heat and 
Power Company has been incorpo- 
rated ; capital, $5,000; generating 
electricity for light, heat and power 
purposes. Incorporators, William 
Bedinger, Everett A. Little, Charles 
T. Lourig. 


BLISSFIELD, Micu.—The Blisstield 
Electric Power Company has been in- 
. corporated; capital, $10,000; in- 
corporators, W. Schroder, Caroline 
P. Schroder, C. F. Seeger. J. E. 
Forsyth, J. Baily, all of Blissfield. 


WatTerBURY, Ct.—The board of 
control. which consists of Gov. G. E. 
Lounsbury, Comptroller Grant and 
Treasurer Mersick, have under con- 
sideration the matter of establishing 
an electric light plant in the capitol, 
for the purpose of lighting the build- 
ing and grounds with electricity. 


New Electric Railways. 


FRANKFORD. DEL.—A proposition 
to build a trolley line between this 
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place and Ocean View is being dis- 
cussed. 


Warsaw, Inp.—The contract has 
been signed by eastern capitalists for 
the building of an electric road be- 
tween Logansport and Kendallville. 
It will pass through the richest part 
of the country, giving the people re- 
mote from railroads the advantages 
of quick transit. 


McKeesport, Pa.—The United 
Traction Company has decided to ex- 
tend its line now running to Glass- 
port as far as Elizabeth, and work 
will be commenced in a few days. 


BurLINGToN, VtT.—The Burling- 
ton & Hinesburg Railroad Company 
will build an electric railroad from 
this city to Shelburne. 


CLEVELAND, OHI0— The Little 
Consolidated Railway Company, of 
which Senator Hanna is president, 
has decided to change the motive 
power on the Superior street and 
Payne avenue cable lines to the over- 
head trolley. 


JEFFERSON, Tex.—The Jefferson 
& Northwestern Railway Company 
has been incorporated ; capital stock, 
$20,000. Purpose to construct and 
maintain line of railway from Jeffer- 
son through the counties of Marion 
and Cass in a northwesterly direction, 
20 miles to a point on the Moses D. 
Frazer survey, four miles southwest 
of the town of Linden, in Cass 
County. Incorporators, E. Bancker, 
of Jackson. Mich.; M. S. Clark, of 
Dallas; J. R. Darnell, of Jefferson, 
and others. 


ATHOL, Mass.—There is a prospect 
of an electric road from Athol to 
Templeton, a distance of nine miles. 
P. S. Hirsh, of New York city, one 
of the promoters of the Gardner & 
Templeton road, which is nearly 
completed, is interested in the matter. 


New Incorporations. 


CINCINNATI, OHIO—The_ Fitz- 
simmons Telephone Manufacturing 
Company has been incorporated to 
manufacture telephones; capital, 
$5,000 ; incorporators, P. Fitzsim- 
mons, W. C. Weidling, D. J. Hauss, 
C. F. Deise, Ida Heitz, all of Cin- 
cinnati. 

JERSEY City, N. J.—The Forto 
Electric Company, principal office, 
No. 76 Montgomery street, has been 
incorporated to manufacture goods, 
wares and merchandise; capital, 
$100,000. | Incorporators, Maurice 
Maas, Henry R. Blauvelt, Elisha S. 
Coldwell, all of New York city. 


JERSEY City, N. J.—The Strong 
& Totten, principal office No. 493 
Central avenue, has been incorpo- 
rated ; capital, $10,000; incorpo- 
rators, Robert B. Strong, Plainfield, 
N. J.; Arthur B. Totten, Middle- 
bush, N. J.; James Agnew, Jersey 
City. 

Denver, CoLo.—The Gold Belt 
Consolidated Electric Company has 
been incorporated ; capital, $300,000; 
Syl T. Smitk, George E. Ross—Lewin, 
C. F. Lacombe, M. L. Stern, Thomas 


Keely ; Denver and El Paso, Fre- 
mont and Teller counties. 


San Francisco, Cat. — The 
Merced Falls Gas and Electric Com- 
pany has been incorporated ; capital, 
$250.000 ; incorporators, G. Crocker, 
C. E. Green, A. F. Morrison, C. H. 
Shaw, all of San Francisco; J. D. 
Bradley, of Merced. 


New Telephone and Telegraph 
Companies. 


Stoux Fa.ts, 8S. D.—The Ameri- 
can District Telegraph Company has 
been incorporated with a capital 
of $100,000; incorporators, J. M. 
O’Neill, I. McMichael and J. Levin. 


WILMINGTON, Dext.—The Central 
Telephone and Telegraph Company 
has been incorporated ; capital, $125, - 
000; incorporators, W. D. Bannard, 
of Philadelphia; W. C. Mayne, of 
Bristol, Pa.; G. W. Kimball, of 
Wilmington. 

WATERVILLE, Me. — The 
Telephone Company has been 
corporated ; capital, $300,000;  in- 
corporators, H. W. Whitney, of 
Brookline; E. Gray, J. B. Millet, 
A. J. Mundy, all of Boston; H. M. 
Soule, of Newtonville, Mass. ; C. W. 
Davis, of Waterville, Me. 


GALION, Onto—An_ independent 
telephone company has been organ- 
ized at this place. 


JACKSON, Micu.—A stock com- 
pany is being organized at this place, 
for the purpose of building a tele- 
phone line from that city to Mason, 
to connect with the Leslie exchange 
and the new state telephone line at 
Jackson and Mason. 


Kamtoops, B. C.—The new Do- 
minion government telegraph line 
from Kamloops to Lower Nicola has 
just been completed, and it is ex- 
pected that the first message will be 
sent over the wire early next week. 
The line is 70 miles in length. 


Gray 
in- 


Increase of Capital. 
York, Pa.—The Tucker Manu- 
facturing Company has increased its 
capital from #5,000 to $25,000. 


———_>ae- 


ELECTRIC RAILWAY NOTES. 


The nine street railway companies 
operating in and around Allentown, 
Pa., were recently merged into the 
Lehigh Valley Traction Company. 
The capital stock of the company is 
$3,000,000 and the bonded debt 
$3,000,000. 


The McKeesport (Pa.) & Yough- 
iogheny Street Railway Co. has given 
a mortgage of $100,000 to the Pitts- 
burgh Trust Co. C. B. McKay, presi- 
dent ot the Pittsburgh Trust Co., 
says it is a trustee’s mortgage, given 
for an issue of bonds. 


The street railway mail cars on the 
cable lines of Chicago are to be re- 
placed in the near future by hand- 
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some cars on the electric lines, and 
the change is expected to make , 
great improvement in the trangpor. 
tation between the main office en 
the stations. Postmaster ( ordon has 
been planning the improvement fo 
some time past, and after a conference 
with officials of the North Chicago 
Street Railway Company, it was ar. 
ranged to make the first change of 
this kind on the north side. 


Health Commissioner Chage, of 
Minneapolis, Minn., has :eceived , 
communication from the m-dical fr. 
ternity of the city requesti: 2 him to 
take such action as may |: deemed 
practicable to secure more convenient 
means of getting on and o!f some of 
the street cars. He is in!ormed, in 
the letter, that the Ramsey County 
Medical Society considered the sub- 
ject carefully at its last mecting, and 
decided that something s!iould be 
done. A committee was named to 
act in the matter. The complaintis 
for the most part about hig!: steps on 
cars. 


A syndicate has been org:nized in 
Canada for the purpose of building 
an electric road in Demerars, British 
yuiana. The projected line will be 
an overhead trolley. It wuil be 10 
miles in length. Sir W. ©. Van 
Horne, president of the (anadian 
Pacific Railway, and B. F. Pearson, 
capitalist, of Halifax, hold a promi- 
nent interest in the scheme. Itis 
stated that parties closely «affiliated 
with the Metropolitan Stree’ Railway, 
of New York, have also {urnished 
funds for the venture. All the 
material and equipment nec-ssary for 
the completing of the roa’ will be 
purchased in the United States. 


An American-Canadian «yndicate 
was recently formed with the object 
of operating 100 miles of trolley live 
in Sao Paulo, Brazil. <A _ large 
hydraulic plant is now bein erected 
some 20 miles out of that city. F.S. 
Pearson, consulting engine: of the 
Metropolitan Street Railway, who 
acts in a similar capacity, «ud is one 
of the leading lights in the Sao Paulo 
Company, has just returned from 
Brazil, where he has been superit- 
tending the construction of the 
trolley and hydraulic plact. Mr 
Pearson has now under consideration 
the awarding of a $700,000 contract 
for electrical equipment. More than 
1,000 tons of seven-inch girder rails 
will next week be shipped to the Sao 
Paulo Company for the construction 
of the road. ‘The rails are being 
supplied by the Pennsylvania Steel 
Company. 
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The Eiectric Appliance Company, 
Chicago, have issued a Thanksgiving 
proclam::tion to electricians to be 
thankful for Eaco tape. 

Secon.-hand machines of many 








standard sizes and types are offered 
by the vineoln Electric Company, 
+|-13 Ontario street, Cleveland, Ohio. 
The ~hicago Insulated Wire 
Compar:v, of Chicago, report in- 
creased «les of wires, and state that 


their fac ory is running to its fullest 
capacity ‘0 take care of orders. 

The E ectric Appliance Company, 
Chicago. are sending out samples of 


their-ne’ ‘‘Eaco” tape. This tape 
iscomp: cd of one third rubber, and 
its mani.!acturers believe it has the 
qualities \he trade is looking for in a 
good ta} 


The S=w Catalogue of the Illinois 


Electric Company, of Chicago, has 
been ser: to a large number of elec- 
irical fi ns throughout the country, 
and con'..ins a complete list of sup- 
nlies fo. all branches of the trade 
This company is doing an excellent 
business 

The ‘nternational Cor:espond- 
ence Sci:ools, of Scranton, Pa., have 
establisi.ed a monthly publication 
called /e Official Messenger of the 
Internu/:onal Correspondence Schools. 
It is isued for tree distribution 
among . ie employés of the schools, 
and covtains interesting facts and 
figures regarding their development. 
The pul: ication is handsomely printed 


and is ecited by Mr. George F. Lord. 


The ‘Yestern Electric Company 
is ins! Jling three 70-horse-power 
motors in Schlesirger & Mayer’s 
buildiny. Chicago. These motors are 
especial’. designed to drive the pumps 
for the elevators, and are to work 
against . constant pressure of water 
at all -;eeds. The speed variation 
which i. from 175 to 350 revolutions 
per min ite, is governed by an auto- 
matic ¢ troller which cuts in or out 
various sections of series field 
winding 

Mess 5. Schiff, Jordan & Com- 
pany, -)2-4 Greenwich street, New 
York, } port an unusually heavy de- 
mand f:» their high-grade imported 
“ship” Nuernberg carbons.  'I'hey 
particu: rly wish the electric lighting 
stations throughout this country to 
know tl it they are carrying an extra 
large sack of assorted carbons for 
open an enclosed lamps, also alter- 
meting sad direct-current lamps, and 
are In a position to make prompt 
shipments. They have recently 13- 


sued aew price-list which they will 
be glad ‘o send upon application. 


The ierlin fron Bridge Company, 
of East Berlin, Ot , has just shipped 
‘train-load, comprising twenty-seven 
‘ars, of structural material, consigned 





to the United States Commission at 
Paris, France. ‘he material is for 
the steel framework of a machine 
shop, to be used exclusively by the 
American exhibitors of iron and wood- 
working machinery at the Paris Ex- 
position in 1900. The building will 
be 343 feet long and 77 feet wide. It 
will be constructed of American prod- 
ucts shipped on a government trans- 
port and erected by American mechan 
ics, who will go to Paris for that pur- 
pose. - The building itself, in all its 
details, will constitute an American 
exhibit. 


WANTED: 


Electrician competent to manage the 
department of assembling, ete., of 
direct-current desk fans. Address, 








stating experience, reference and 
wages expected, 
‘¢ DESK,”’ 
Care ELECTRICAL REVIEW, New YorK. 





Central Manufacturing Co. 
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Arms, Locust Pins, 
Oak Pins, Electrical Mouldings, Oak Brackets. 
Large stocks on hand. Delivered prices quoted, F.O 


8. ears. your city. in any quantity tg Write ua 


Seno tanta 
acim Feed WaterHfeater 
% andi. @ > i 


Applicable to old ornew, Power Plants 
for advantages send for pamphlets. 


a 


newvorx WARRENWEBSTER&CO.  cuucico. 
SaBney +++ CAMDEN.N.J. **- 


& 


52 Broadway, New York, 
BANKERS AND BROKERS. | 
Investment Stocks and Bonds. 











Ali ELECTRICAL STOCKS for 
CASH or MARGIN. 





the New York Stock Fae. 
h ‘6 1893 Broad.’ 


PATENTS srw 


COPYRIGHTS | 
EDWARD S. DUVALL, — 


Solicitor of Patents, 


Members of 








Counsellor in Patent Causes. | 


Some time connected with the late. 
Benjamin Butterworth, before he retired | 
from practice to assume the office of Com. ' 
missioner of Patents. j 





comes attention given to all matters before the 
Patent Office.and applications for patents prepared 
here at Washington from sketches, — or 
models, in a manner to give highest ‘action and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you “an 
save the nse of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 





WASHINCTON, D. C. 


McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all sizes. FUSED WIRE, FUSED 
LINKS and STRIPS. 


THE 6. McINTIRE CO. 13 & 45 Franklin St. 


NEWARK, N. J. 
Miniature Lamps 


Sockets and Lighting 
lovelties. 


—SEND FOR CATALOGUE.- 
General Supplies. 
Holiday Goods._ 
Prices Right. 
Ee. FPLASS 


ELECTRICAL SUPPLY COMPANY, 


23 BARCLAY ST., NEW YORK. 








H. 





THE AupIT CoMPANY 
OF NEW YORK, 
Equitable Building, 120 Broadway. 


Simplifies Systems of Account- 
ing, thus Insuring Reduced 
Expenses. 





wy. R. OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Electric and Mechanicai Belle. 
FACTORY, 
DE KALB AVENUE, 
BROOKLYN. 


Send for Illustrated 











$5 VOLT 
AMMETER 


FOR 
STUDENTS’ 
USE. 
(Jewell Bearing 
and Aluminum 


mary and storage 

battery work. 
List of schools 

ing it mailed on 


method of its eo 
described in acir- 
e just issued. 
L. E. KNOTT APPARATUS C6O., 
46 Ashburton Place, - BOSTON, MASS 





J. CG. WHITE & COMPANY, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDC., BALTIMORE. 








SHEAFF & JAASTAD, 


MECHANICAL and 

ELECTRICAL ENGINEERS. 
Plans and specifications for and superin- 
tendence of Electric Power and Lighting 
Plants a spec alty. 


85 WATER STREET, BOSTON, MASS. 
























KLEIN'S 







CLIMBER'S 
LINEMEN’S JOOLs 


Catalogue Free. Send for one. 
MATHIAS KLEIN & SON, 
67-89 W. VAN BUREN STREET, 





POLES - 


CROSS-ARMS 


BRACKETS, PINS 


+ TIES 


PROMPT SHIPMENT DIRECT FROM MILLS 
SAVE BROKERAGES AND SEND US YOUR INQUIRIES 


ECCLESTON LUMBER CO., 29 BROADWAY, NEW YORK 
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THE H. B. CAMP COMPANY’S 


VITRIFIED GLAY CONDUIT 





For Underground Telephone, 
Telegraph or Electric Light 
\ J 


This conduit is made of vitrified clay, 
standaid size, three inches internal 
diameter. We can make any size or 
multiple of ducts desired. Laid with our 
patent Mandrel, a perfect alignment is 
insured. We claim for strength, econ- 
omy, durability, simplicity, cheapness 
and perfect insulation it is the best. In 
use by the niost prominent companies. 
Any information cheerfully given. 


WRITE FOR CATALOCUE. 





MANUFACTURED BY 


THE H. B. CAMP COMPANY, - 


AULTMAN, OHIO. 








REA ole fe feo of of oe oe oe ols ole ele of of of oe 


he te eh Bo He Heo He eo He oho eh he eh BeBe ee he Re 


 ERAo Meche che Ho fe aH che of oh ah oho fo af of 


CHICAGO, ILL. 








xXVil1l 


ELECTRICAL REvIEW 


Vol. 35—No, 





ee, 








We tectrical.... 
>} Jfoztents 


for this journal by 
Du selleitor’ o oo patents, Loan and Trust Baila 
ing, achingtom, D.C. Copies of any patent may 
be secured for 10 cents each.1 


ISSUED NOVEMBER 7, 1899. 

636,685 Weight and pressure recording 
apparatus; E. McGarvey, Bellefont, Pa. 

636,694 Fish decoy; E. F. Pflueger, 
Akron, Ohio. 

636,695 Burglar alarm; 
Pueblo, Colo. 

636,707 Weft-supply mechanism for 
looms; W. H. Baker, Central Falls, R. I. 





H. J. Pyle, 


636,721 Advertising apparatus; W. H. 
Gilman, Boston, Mass. 
REISSUE. 
11,783 Electric motor; T. Duncan, 
Chicago, II. 
11,786 Electromagnetic brake; F. C. 


Newell, Chicago, III. 
ISSUED NOVEMBER 14, 1899. 


636,748 Rock or coal drill; H. H. Bliss, 
Washington, D. C.—A driven shaft, an 
electromotor for imparting rotary motion 
thereto, having an armature mounted inde- 
pendently of said shaft and a supplemental 
electromotor for moving the shaft longi- 
tudinally, it having a series of two or more 
electromagnets adapted to be successively 
brought into action. 


636,773 Loom; W. C. Edler, Phila- 
delphia, Pa. 

636,776 Means for generating electricity 
from car-wheel axles; P. Eggleston, 
Newark, N. J. 

636,779 Electrical bell-ringer for street 
cars; F. A. Enz, Pittsburgh, Pa. 


630,804 Quick-break electric switch ; G. 
L. Holton, Utica, N. 

636,871 Ceiling fan motor; H. H. Wait 
Chicago, I1l.—A magnet frame and brackets 
mounted on the frame, journals formed in 
said brackets, an armature within the frame 
having a tubular shaft journaled in said 
bearings, and a fixture-support projecting 
freely through said shaft and carried in the 
upper bracket. 

636,872 Telephone trunk-line signaling ; 
T. C. Wales, Jr., Newton, Mass. 


636,875 Electric arc lamp; E. P. War- 
ner, Chicago, 11]. 

636,881 Electric band; J. M. Wolksky, 
Irwin, Pa. 


636,897 Electric generator or motor; C. 
H. Cutting, Derby, England—A yoke pro- 
vided with a transverse opening and a field- 
magnet which is connected with said yoke 
and projects through said opening. 

636,905 Distributing panel for electric 
circuits; C. J. Klein. New York, N. Y.— 
Consists of a switchboard or panel board, 
slotted contact-pieces mounted thereon for 
receiving a removable fuse-holder and 
springy pieces flanking the upright slotted 
contact-pieces and arranged opposite the 
slots thereof. 

636,910 Electric alarm system; R. R. 
May, San Jose, Cal.—A source of electricity 
and an alarm, an electromagnetic circuit 


thereof and adapted to close the circuit 
through said alarm, terminals adapted for 
engagement by the movement of said arma- 





ture, and a tumbler in the path of the arma- 


} ture "adapted for movement’ thereby to hold 


the armature io a position to engage the 
terminals. 

636,937 . railway; W. H. Wright, 
Buffalo, N. 

636,938 leat of electric bat- 
teries; E. Baines, New York Y.—In 
the manufacture of an electric battery the 
method of compounding lead oxid, sulfuric 
acid and finely-divided charcoal to wit: 
first mixing lead oxid and sulphuric acid to 
form a binder and second incorporating 
finely-divided charcoal with this binder. 


636,956 Process of making battery cups ; 
F. G. Curtis, Everett, Mass. 

636,964, 636,965 Electric vehicle ; 
Entz, Philadelphia, Pa. 

636,980 Truck for electric cars; J. 
Goetti, Boston, Mass. 

636,989 Quick-break electric switch ; R. 
R. Hewson, San Francisco, Cal 

636,989 Quick-break electric switch; R. 
B. Hewlett, San Francisco, Cal.— Consists 
of inner and outer tubes,one slidable within 
the other, one of said tubes having a portion 
of its length of low electrical resistance and 
the remaining portion of high electrical re- 
sistance. 

637,006 System of electric traction; L. 
M. Maxham, Boston, Mass. 

637,012 Electric burglar-alarm; 
McGan, St. Louis, Mo, 

637,057 Electric igniter; C. D, Wright, 
Chicago, Il. 

637,058 Electric lighting attachment for 
gas-fixtures; C. D. Wright. 

637,059 Combined type-writer and tele- 
graphic transmitter; C. E. Yetman, Oak 
Park, I}l.—Consists of a rotating driver and 
the series of circuit-rings mounted thereon, 
of the corresponding reciprocating shifters, 
having rounded insulation seats to engage 
the respective rings, and supplemental in- 
sulation-wings to space adjacent circuit- 
rings apart. 

637,060 Electric arc lamp; T. E. Adams, 
Cleveland, Ohio—Consists of a carbob-rod, 
a ring clutch and a lifter, of a weight ap- 
plied to said ring-clutch independently of 
the lifter and at the same side of the clutch 
as the attachment thercto of the lifter. 

637,071 Electric battery compound; H. 
Blumenberg, Jr., New York, N. Y.—Com- 
posed of a bisulfate of sodium, and an active 
oxidizing agent in a dry condition. 

637,073 Electric battery; H. Blumenber; 
Jr., New York, N. Y.—The carbon electr 
in the form of acup having through the rim 
at one place a hole for the free passage of 
the conductor and its insulating-covering, a 
channel] iv the bottom of the carbon electrode 
and a connection between the end of the 
conductor and the bottom of the carbon 
electrode. 

637,115 Residence electric plant; G. M 
Hise, Assumption, Arcola, Ill. 

637,119 Electric railway ; R. M. Hunter, 
Philadelphia, Pa. 

637,120 Manufacture of electrical fuses ; 
R. M. Hunter, Philadelphia, Pa.— Consists 
of a mold, a pressure device for introducing 
into the mold a fusible alloy under a prede- 
termined pressure and an automatic press- 
ure-regulating device constructed and ar- 
ranged to be actuated by said pressure 
device. 

637,179 Secondary electric clock; J. J. 
Stockall, Sr., London, England. 

637,195 Loom; W. H. Baker, Central 


fe 


Geo. 


closer comprising an electromagnet having | Falls, R. ! 


an armature movable under the influences | 


REISSUE. 
11,787 Electric motor; C. R. Meston, 
St. Louis, Mo.—Consists of a suspending 
tube, a plate secured to said tube, a frame 


plate secured to a plate, but insulated there- 
from, a ‘field-magnet core supported by 
frame, a fixed shaft depending from the same 
frame, an armature mounted on said fixed 
shaft, ‘and a fan-blade secured to said arma- 
ture. 


ISSUED NOVEMBER 21, 1899. 


637,232 Automatic ee: J. 
Butcher, Jersey City, N 

637,246 Snap-switch; M. Guett, Hart- 
ford, Ct.—A base, a hinged contact carrier, 
a hinged operating part, a spring engaging 
said contact carrier and said operating part, 
a lateral projection on the contact carrier, 
and a lateral projection on the operating 
part to alternately engage opposite ends of 
the projection upon the said contact carrier. 

637,261 Multiphone ; J. A. Irving, Phila- 
delphia, Pa. 

687.290 Telegraph key ; C. J. Schaeffer, 
New Castle, Pa. 

637,410 Process of and apparatus for 
disassociation of substances by electrolysis ; 
G. H. Pond, Ashburnham, Mass. 
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[otor Starting Rheostats 
Motor Regulating Rheosiats 
Dynamo Field Ri:costats 
Theater Dimmers, Special 2heostats 


Iron Clad Resistance,Co.,W"*77'St2:%4 
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The New System 
OF EDUCATION 
Stear:: 
Engineeving 


Mechanical E 
Civiland Mining ! pon 


ing: oars in emistry; 
Short and; Book. -keeping 
and "english Bran.hes 











A os rete TAUCHT BY AIL, 
Students quai fled 
pass exami:: ‘tions, 
We ee helped ‘ean to better positions 
and salaries. Send for free circulars, stating 
the subject in which you are intere: ‘ed, 


THE INTERNATIONAL CORRESPONDENCE 


CHOOLS, 
Box 1008, Scranton, Pa. 
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ELECTRICAL 
ENCINEERING.. 


TAUGHT BY CORRESPONDEN’ = 
STUDY ELECTRICITY 
at home durii spare 
moments and increase 
your efficiency. 
7>| UP-TO-DATE IN- 
——=aq_ «CSTRUCTION under 
technical experts, 


LOW TUITION FEES, 
payable in small 
: amounts. 

Write for ‘‘Handbook B.” 


American School of Correspondence 
(Chartered by the Commonwealth of Massachusetts) 












BOSTON, MASS.. U. S. A. 








Send 
fora 


ELECTRIC HEATING APPARATUS. «:... 


UNITED ELECTRIC HEATING COMPANY, Detroit, Mich. 
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INCANDESCENT LAMPS. 


QUALITY UNEXCELLED 
PRICES RICHT. 


B. N. SPERRY, 


SYRACUSE, ii. Y. 
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SCHOOL IN THE WORLD. 
CORRESPONDENCE. 
Write for illustrated c: 
tters from stu students all over the world. 
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knowledge. 
electrical education at home during 
that you will not notice the outlay. 


ELECTRICAL ENGINEERING, 


Soe. STATION ENGINEERING, ELECTRIC RAILWAYS, ELECTRIC LIGHI:NG 
TELEPHONY, TELEGRAPHY, ELECTRO-PLATING, MECHANICAL DRAWING <ND 
DYNAMO-ELECTRIC MACHINE DESIGN. BEST TEXT-BOOKS FREE. 

THE BEST, MOST THOROUGH AND PRACTICAL COURSES OF ANY CORRESPONDS CE 
SEVEN YEARS OF EXPERIENCE IN TEACHING 8Y 


ircular B, sample pages of text-books, drawing plate and book!» of 


THE UNITED CORRESPONDENCE SCHOOLS, *** **Stw Youu “Y™°°* 


with which are ae oo rated The Correspondence aaallt a ’ Sadhediias and the 
titute a Home Study of aanmeene 
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GET ouR NEW CRTRLOGUE. 


BOSTON F. A. 
AGENTS: 138 Milk Steet. 


HOUDLETTES & SON, 


WILL LAST FOREVER. 
BASILY ACCESSIBLE 


CREOSOTED “WOOD CONDUITS 


FOR UNDERGROUND WIRES. on NOT GATHER MOISTURE. 


THE MICHIGAN PIPE CO., 


20S N. Madieon st., BAY CITY, MICH. 


NOT SCRATCH CABLES. 


———7_ 





‘ycle Mfg. 


A National Rider never changes? 
ount.—National © 
00, Bay City, Mich. 
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